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CHAJ?TER I 
INTRODUCTION 
STATEMENT OF THE PROBLEM 
What need is there for a corrective arithmetic 
program for pupils in the four courses of a Senior 
High School, and what progress is it possible to 
achieve through group instruction in a limited tim ? 
PLACE OF THIS STUDY 
It is the prevailing judgment of high school 
teachers of mathematics and business in the City 
of L. that an adequate mastery of elementary arith 
metio is not present in the work of their students 
This Judgment is the result of constant experience . 
of these teachers. The indifferent or inadequate 
preparation in fundamentals of arithmetic often re 
tarde the progress of high school students in ad-
vanced courses in mathematics and business, s.ince 
the facts and processes of elementary arithmetic 
l 
must be retaught before progress can be made. 
lBaker, Minnie M.-"The Effect of the study of 
Elementary Bookkeeping on Speed and Accuracy in th 
Use of the Fundamental Processes of Arithmetic and 
in Problem Solving"-Master"s thesis, Kansas: 
University of Kansas, 1938. 
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The satisfactory achievement du-
cation is dependent on an adequate mastery of fund 
mental studies and skills. This is true, to ed 
degree, of the teaching and learning of high 
mathematics and business. The successful perform ces 
in advanced courses of these studies are hindered r 
helped by the adequacy of a student's preparation 
elementary arithmetic. The preparation is rarely 
quate for a complete mastery in arithmetical under 
standings and abilities, since deficiencies in und 
standings and abilities to use numbers continually 
occur in the mathematical performances of high sch 
and college students. This lack of adequate knowl 
of meaning of numbers and the absence of adequate 
skill with the methods for their use, handicap the 
student's efforts for mastery in further mathematics 
and business courses which are studied in the high 
school and college. The chief difficulties to sue-
cessful performances in advanced courses are result 
of defective abilities and skills in fundamental 
1 processes. 
1 ' Rogers, Charles T.-"Arithmetio and Emotional 
Difficulties in Some University Students" -
The Mathematics Teacher, Vol. 30, No. 1 
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These difficulties are brought to the high 
school from the elementary grades. Thus, they bee 
factors in the mathematical work of the high echoo , 
inasmuch as they constitute serious handicaps both 
the extent and to the excellence of the work done 
the teacher and the student. 1 It thus becomes a 
problem of importance in a high school to determin 
the nature of these arithmetical disabilities amon 
high school students, and then to measure their 
tent. The best corrective teaching can be done 
when we know the most about the student's troubles. 
NEED FOR CORRECTIVE ARITHMETIC 
Certainly, we may take the point of view that 
the advocate for the inclusion of any subJect, or 
section of a subJect, into the high school program 
must present evidence to indicate a deficiency in 
the present program in terms of the life needs of 
pupils, or adults. Perhaps 99% of the adults whom 
we meet in our every day contacts have taken the 
work in arithmetic which is now universally require 
in our elementary schools. Is the arithmetical 
equipment of these persons adequate? Are they able 
1Benz, H. E.-"Some Preliminary Considerations 
Relating to Arithmetic in the Senior High School" 
The Mathematics Teacher, Vol 30, March 1939, p.ll6. 
,, 
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to make the maximally effective adJustment to the r 
environment, in terms of any conceivable definiti n 
of the good life? . From the observation of everyd 
life, there seems ample reason for making the gen 
eralizations that most adults today are woefully 
deficient in arithmetic. 1 
We detect several different types of deficie 
In the first place, they are deficient in the fun 
mentals of computation. Who has not seen retail 
clerks become confused over a column of figures to be 
added? Many sales slips contain errors, most of 
which go uncorrected because housewives do not 
certain enough of their own accuracy to demand 
rections ·, or because they find the experience of 
addition so painful even in the privacy of their o n 
kitchen, that they seldom add them. Every bridge 
foursome contains at least one person who dislikes 
to keep the score because of his inaptitude, and a 
least one more who will gladly keep it, but who ca 
not be trusted to keep it correctly. Gasoline sta 
tions post quantity prices, and now have installed 
computing pumps because attendants make mistakes 
1 " Benz, H.E.-Some Preliminary Considerations 
Relating to Arithmetic in the Senior High School" 
The Mathematics Teacher, Vol. 30, March 1939~pp.11 -
2 Ibid, p.ll3 11 
4 
--- - :----------------- ------ ---=====·===-=-==-=:::.::-=:___-=.::.~-::-..:::;::_==--c====-=-----=-- ==::::-_-:=o::-.c.:::=---=-7- -_-::::::_--:::-===~-:::=.::.:J 
I II 
I 
- ~"'"=c~=---,=~~-•c=·•·~~-"='~0-~-~•c=~.o••••=-•==~=-=c~c=•••=•····=-=-=•=•1••~=•·= 
and customers would rather trust such figures than J 
'I 
I 
those they arrive at by their own efforts. 
.A:ny 
number of illustrations of what we may call the 
average adult could be mentioned. Perhaps intro-
spection and recall will furnish others. 
In .. addition to a lack of ability to use ari th 
metic effectively in the sense of mastery of the 
fundamental computations, most persons are not too 
familiar with the applications of arithmetic to th 
affairs of everyday life. 1 The inability of eleme -
tary school pupils to solve verbal problems is wel -
known to teachers of the subject. The inability o 
adults to apply arithmetic to concrete situations 
comparable. Most owners of automobiles simply don't 
know how to go about the matter of determining the 
cost per mile of operating a machine. The questio 
of the relative cost of owning or renting a home i 
d often answered in terms of other considerations be-
'1 I ~ 
1
1 cause most persons have not learned the techniques 
! 
of arithmetic which are: involved. The amazing 
growth of the small-loan business indicates anothe 
weakness in our arithmetic instruction in the past. 
lLe Baron, Foster-"Nine Out of Ten Like Con-
sumer Credit Problem"-The Mathematics Teacher, 
Vol. 32, February 1940, p.52 
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The maximum legal rates in most states are from 2 
to 3t% a month on unpaid balances equivalent to 
and 42% per annum simple interest. In states wit -
out operative regulatory laws, about 20 in all, t e 
maJority are overridden with illegal lenders, who 
charge what the traffic will bear. Seldom is the 
rate less than 60% a year. A common charge is 10 
for a half month (240% yearly, and rates as high 
1000% a year are not unknown). 1 Thousands of per-
sons are building homes with the aid of loans unde 
the F. H. A. plans, and most of them have had inad -
quate instruction in those phases of arithmetic 
which would enable them to compute their payments, 
or their interest rates. 2 
Many other illustrations of the average indiv 
!dual's inability to use his arithmetic to help hi 
solve the bewilde-ring and perplexing problems of 
life, could be suggested. Any normal person's own 
experience will offer additional evidence of a nee 
for attention to this phase of education. 
Brownell has shown that "Our business men fro 
all departments are complaining that their employe s 
lLe Baron,Foster-"Nine Out 
Credit · Problem"-The Mathematics Teacher, Vol. 32, 
February 1940, pp.D3·54 
6 
I 
j! 
2Benz, H.E.-"Some Preliminary Considerations 
Relating to Arithmetic in the Senior High School." 
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are unable to perform with accuracy 
of arithmetical processes".! 
Klapper says, "There are few complaints against 
current education that come with greater frequency 
than those directed by business men who find the 
school graduate unable to measure up in arithmetic 
to the de~~nds of commercial l ife. I t is charged 
t hat he i s inaccurate, unduly slow in his calcula-
t i ons, and unable to meet a new arithmetic situati n, 
however slightly it is changed from the type".2 
Writing along the same line, Williams and 
Whitaker say, "The large number of failures result ng 
from arithmetic deficiency is not only a serious 
of expense to the school and the pupils, but the 
prospective employer and the general public adopt 
very critical attitude at times concerning these 
satisfactory results 11 • 3 Wilson writes, "The tax-
payer is constantly disturbed over the inability o 
the school graduat~ to do simple tool work in 
metio, 11 and draws the inescapable conclusion, "The 
schools have failed to give accuracy in t h e funda-
1Brownell , W.A.-The Development of Children's 
Ideas in the Primary Grades-University of Chicago 
Pressa 1928. p.3 · 
~Klapper, Paul -The Teaching of Arithmetic 
New York: D. Appleton Century Co. p.4b 
3.williams, Claude L. and Whitaker, Ruth L. 
_________ ________ __ _______ Elementary School Jo11rnal, XXXVII, April 193'1, p.l59 
em 
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mentals". 1 
In 1914 Brown and Coffman write, "A larger p r-
eentage of children fail in arithmetic than in any 
other subJect". 2 In 1926 Buswell and Judd bring t e 
same charge against arithmetic. 3 In 1930 the iden 
tical charge is again brought against arithmetic 
Wilson who says, "Arithmetic has caused more of 
failure and grie~ than any other subJect in the 
4 grades, and the final results have been poor", an 
by Brueckner who says, "Surveys of instruction hav 
shown that one of the chief causes of non-promotio 
in the elementary school is failure in the subJect 
of arithmetic". 6 
lw11son, Guy M.-''Arithmetic and the Taxpayer" 
Journal of the National Education Association, XX 
1931. p.221 . 
2Brown, Joseph C. and Coffman, L.D.-How to 
Tea~h Arithmetic- p.43 -Chicago: Row, Peterson 
and Company, 1914 viii 
3Euswell, Guy Thomas and Judd, Charles H. 
Summary of Educational lnvesti~ations Relating to 
lrlthriietic - chicago: univers ty of chicago, 1926 
p. 7 
"wilson, Guy M.-"New Standards in Arithmetic: 
A Controlled Experiment in Supervision"-Journal of 
Educational Research, XXII (December 1930) p.352 
bBrueckner, Leo J.-Diagnostio and Remedial 
Teaching in Arithmetic -chicago: John. o. Winston 
·company, l93o lx p.2 
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In 1934, ~~ere writes to teachers, "You will be 
astonished to find how large a number of pupils 
in the sixth grade have never mastered the most 
men tal skills". 1 Writing in the same yea:r NJgaa -. 
says, "Very few pupils who have finished their e 
dd school work in arithmetic can be depended upon 
correctly a column of numbers having two or more 
digits, each, especially if the column is quite lo g". 2 
PREVIOUS STUDIES IN THE FIELD 
The need for corrective work in arithmetic is 
both old and new. As far back as 1902, J. M. Rice 
gave test questions in arithmetic to six thousand 
children in grades four A through eight B in seven 
teen schools represented in seven cities. The dat 
supplied by his tests made it clear that in school 
where much time was being devoted to the study of 
arithmetic the results were no more satisfactory 
than in schoo~, where much less time was being gi v n. 
Rice also indi~ated that the achievements of many 
pupils were unsatisfactory. In the eighth grade t e 
averages ranged from ll.Z% to 91.7%. He concluded 
that the condition determining success is adequate 
lMyers, Garry Cleveland -"Corrective Work in 
Arithmetic"-The Grade Teacher, II, February 1934,p 36 
2Nygaard, p. H.-"Accuracy in Addition"-
Mathematics Teacher, XXVII, March 1934, p.l52 
--- - -- - . 
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supervision based on -obJective examination of resu ts. 
This was one of the early attempts to obtain obJec ive 
data in the field of arithmetic. 1 
Stimulated by Rice's work, Stone in 1908 carr ed 
on a study of sixth grade children by means of a 
series of tests in the fundamentals and in the rea 
soning processes. The purpose of these tests was 
compare the achievements of different school syste e. 
The results, . as in the study of Rice, showed oonei -
erable variations in the achievements of pupils an · 
much work of low quality.2 
In 1912 Courtis had the first opportunity of 
ministering arithmetic tests on a lar·ge seale in t e 
schools of the City of New York. Among the chief 
conclusions which he drew from the scores of nearl y 
28,000 pupils were that there was a wide variation 
' in the scores of pupils in the same grade and the 
scores of pupils in the lower grades very often 
equaled the scores of pupils in much higher grades. 
1Rice, J.M.-"Educational Research: A Test in 
-Arithmetic 11 - Forum, XXXIV, October-December 1902, 
pp.28!-297 
Stone, C.W.-"Arithmetical Abilities and Some 
Factors Determining Them"- Columbia University Con• 
tribution of Education 
3courtis ,s.A.-"The Courtis 'l'ests in J~ri thmetic" 
Report on Educ. Aspects of the PUblic School S ste of 
e o N.Y. to the Comm. on School In uir of be 
10 
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In 1916, Judd, in the St• Louis and Grand Rapids 
School Surveys, found that arithmetic was causing 
more fai l ures than any other subJects in those sch ol 
systems. 1 Wilson, found th~t in 16 towns and citi s 
in Metropolitan Boston, the following percentage o 
children did not make pe.rfect scores on very simpl 
teste in the fundamentals of arithmetic in Grades 
6, 7 and 8: Addition Process 69.3%, Upper Decade 
Facts in Addition 68%, Subtraction Process 69%, 
Multiplication Process 71.3% and Long ~!vision Pro 
ess 86.7% 2 
Hanley's unpublished Master's thesis 1938 sho s 
the following mean score for each process for grad s 4, 
3 5, 6 in all schools tested by her in October. 
Grade 4 Grade 5 Grade 6 
. Addition 65.36 80.88 87,96 
Subtraction 45.84 75.12 84.28 
Multiplication 5'1.6 81.65 
Short Division 44.72 70.96 
Long Division 61.76 
lJudd, Charlee H.-"Mea.su:ring . thELWork of the 
~ic Schools"~The Survey Committee of the Cleveland 
dation, 1916. 
2 Wilson, Guy M.-"The Corrective Load in the 
mentals of Arithmetic in Grades 6,7,8" A W.P.A.Pro 
(#17C)B.U.l937. Reviewed under same t1tle,pp.234-2 l in 
1937 yr bk of the American Educat i onal Research As ocia•ion 
I 
I 
I 
I 
l 
II 
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. 3 Hanley, Gertrude Louise-"Correetive Load in the 
~-===o=~:=== =- ==:=C!i~!~~~l~-~~~!j:~l.t~:.A~l_i.~~-;ti~l~l~~-~:_· u~~~1~ .. ~-e~-- - === - _:-:~:=:=-~== 
--- - ----- ·····o=~•'=•,c=•=-·.====·•-·,·•~c.c~=~·•~•=c~c~•••i ·••·l~-=•·•· 
Ridlon's Study, unpublished Master's thesis or 
corrective arithmetic in the sixth grade, 
in the month of October, 1938, of the 185 pupils 
tested in addition, only 20 had perfect scores, i 
time ranging from 3 ~o 15 minutes. The range in 
scores for the entire group was from 100% to 32% 
and the range in time was from 3 to 15 minutes. e 
median score was 84% for the entire group, and the 
median time was 10 minutes. The mean score was 
82.59% and the mean time was 10.34 minutes. Thus 
it is seen that, out of the 185 pupils, only 11 
pupils, or 5.94%, could be excused from further 
drill in addition. This also means that 94.06% 
of the group needed corrective work in addition. 
In Multiplication, out of the 187 pupils tested, 
not one attained a perfect score. Thus,all the 
pupils in grade six, or 100% of the group, needed 
corrective work in Multiplication. The range in 
scores was from 96% to O%. The median score was 
60% and the median time was 13 minutes. The mean 
score was 57.71% and the mean time 13.73 minutes. 
The foilowing table shows the corrective load 
as determined for the sixth grades in this distric 
'I I -
I 
. . I 
. i 
I ' I 13 
I I 
J in the four fundamental processes in arithmetic 
tained from the initial tests given in October, 19 a, 
by Rid1on. 1 
Pup i ls tested 
Pupils needing 
Corrective work 
Number of pupils 
excueed from 
dril l 
Percentage of 
pup i ls needing 
corrective work 
AP 
186 
174 
11 
SP MP LDF Totals 
182 187 187 741 
166 187 182 709 
16 0 32 
94,06% 91.20% 100% 97,30% 95,68% 
Percentage of 
pupils excused 
trom drill 6.94% s.ao% O% 2.70% 
Nelson teeted one thousand two hundred fiftee 
(1216} pupils in a large city Junior High School i 
al l the fundamental processes in the 7th, 8th and 
9th grades. She found the corrective load at this 
level exceedingly high. Holding 100% as the stand rd, 
88% o:f the pupil s weredeficient in addition, 85% 
were deficient in subtraction, 97% were deficient n 
multiplication and 94% were deficient in long divi 
sion. 2 
1Ridlon, .Florence-"What Need is there for Cor 
rective Arithmetic in a Sixth Grade"-Unpublished 
Master's thesis, Boston University 1939 
2Nelson, Helen G.-"Corrective Load of Arithme ic 
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Houghton tested seventy-six pupils in all of the 
fundamental processes in grades 6, 7 and 8. He found 
that the corrective load at this level was exceeding! 
high. Holdi ng 100% as the standard, 88% of the pupil 
were deficient in addition, 87% were deficient in sub 
traction, 97.4% were deficient in multiplication , 91% 
were deficient in short division and 96% were deficie t 
in long division. 1 
Gilmore's study--Corrective Load in Arithmeti 
2 . 
in a Senior High School, shows the following results 
(1) The percentage of pupils with perfect sco ee 
in the four fundamental processes for grades 7, 8 , 9, 10, 
11, and 12; 
A.P s.P M.P S.D.P L. ,p 
-----------~---------------------------------- ------- --~ 
7th Grade 17 6 6 0 18 
8th Grade 20 6 0 g 21 
9th Grade 13 2 13 4 2 1 
lOth Grade 15 5 16 0 15 2 
11th Grade 7 'I 48 0 22 
12th Grade 32 0 32 0 32 3 
--~-------~--------~-~------~---~~-------------------
1 Houghton, Leroy K.-"To S~~dy the Thesis that th re 
is a Use for Corrective Program in the Fundamentals 0 
Arithmetic in the Grammar School Curriculum"-Unpublis ed 
Master's thesis, Boston University, 1939. p.l04 
2Gilmore, Ralph H.-"Corrective Arithmetic in Sen 
High School"-Unpublished Master's thesis, Boston Univ 
1938. pp.61·62 
I! 
r 
I 
I, 
I 
I 
I 
,j 
I 
II 
'I 
(2) The means in the four fundamental processes 
for grades ?, 8, 9, 10 
' 
11, and 12 ranged 
of ?5 to a high of 98.8, as follows: 
A,P A-3 s.P M.P S.D,P p 
~-~·--~~~-~-~~~--·--~~-~--------~-------~~--~-~----
7th Grade 85 98.3 80 79 89 
8th Grade 84 98.0 75 84 96. 7 
9th Grade 81 96.0 89 ?7 83 
lOth Gra.de 80 98.7 85 85 87. 
11th Grade 91 98.6 97 83 94 9 
12th Grade 93 98.8 95 89 95 9 
----~-P--------------~~-------------~----~~~--~---- ~ ------~---·----"-------~---~----~·~~~---------~-~-- . 
In addition to these studies "Q.D.derta:ken by Bas on 
University students there have been others .at scat~ 
tered points throughout the United States. A few o 
them will be briefly mentioned. Such a study was 
carried on by the University of' K~sas in three sma 1 
school systems in 1925~26. A total of' 357 children 
in grades X-XII were tested in the fundamentals. T e 
scores made, fell far below the standard scores. 
Fifty per cent of the high school freshmen did not 
1 
equal the standard score for fourth grade pupils. 
1o•Brien, F. F.-Improvement of Instruction. in 
Arithmetic -Bulletin of Education, Vol. I, No. 4 
Lawrence, -Kansas: University of Kansas, 
October 1927. p. 42 
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A similar but smaller study was conducted in 
1 1927 in the fourth grade at Buffalo Lake, Minneso a. 
In 1929, Rubie Mann tested 240 Junior High 
School pupils for automatic response to the more 
difficult combinations in the four processes. He 
concl usion was, "This 7A group has not attained 
thing like mastery of the 182 combinations used in 
this surveyn. Only 25% indicated complete mastery 
of all four proeesses. 2 
Also in 1929 Ora Hanna made such a study in h r 
own seventh grade in Cedarville, Ohio. She found 
that all but one needed remedial work in all four 
processes, and that one, in all processes but sub-
traction, even though the group as a whole rated 
3 above the standard set for the grade. 
Williams and Whitaker report a study made in 
eleven Chicago schools in 1936 which studied arith 
4 
metic deficiencies and undertook remedial measures 
lotto, Henry J.-"Remedial Instruction in Arit -
metic"-The Elementary S_c_hQ..ol_lQUrt!_~, XXVIII, 
October 1927. pp. 124-133 
. ~ann, Rubie -"The Need of Junior High School 
Pupils for Stronger Elementary Bonds in Arithmetic' 
Unpublished Master's thesis, University of Souther 
California, 1929. 
3Guiler, Walter S.-"Improving Computational 
Ability 11 -The Elementary School Journal, XXX 
October 1929. pp. 111-116 
II 
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4williams Claude L. and Whitaker, Ruth L.-
"Diagnoeis of Arithmetic. Difficu~tiesn-The Elemen-
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Ball enger writes of how he attacked the addit 
problem in Iowa City, Iowa. His goal was 100% 
racy, and he found short attention span one of the 
greatest weaknesses with which he had to contend. 1 
Foote, a graduate student of the University o 
New Hampshire, studied the arithmetic situation in 
two New Hampshire high schools. He discovered tha · 
the arithmetic age median of the group was one yea , 
nine months less than the mental age median. He 
found the poorest results among those who had not 
any formal arithmetic for at least a year. 
shows that his remedial group made a greater advan e 
in both computation and reasoning than did any of 
other groups that had had merely some form of regu 
high school mathematice. 2 
Stull, a graduate student of New York State 
College for Teachers, surveyed the arithmetic achi 
ment in a junior high school. Although in his stu 
be gives more attention to class means, and compari-
sons of class means with standard means than to in~ 
dividual scores; nevertheless, he found the pupils 
1Ballenger, H. L.-"Overcoming Some Addition D·f-
ficulties"-Journal of Educational Research, XIII 
Febru~ry 1926, pp. lll•ll7 . 
Foote, Lewis J.-"The Need and Value of Remed 
A.rithmetic"-Unpublished Master's thesis, Universit 
of New Hampshire, 1933. 
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tested deficient in addition and multiplication, d 
concluded that they needed more drill in accuracy 
the fundamentals. 1 
CAUSES FOR DIFFICULTY IN ARITHMETIC 
Leaders in the field of better arithmetic hav 
developed well defined opinions as to some of the 
causes of failure among pupils. While some of the e 
opinions are not adequately supported by research 
data, it will be of value to review the most commo ly 
mentioned causes, together with such evidence as i 
available. 
Williams and Whitaker give as some of the rea ons 
for the failures in arithmetic:-
1. :Poor methods of instruction 
2. Abstract manner of presenting the number om-
binations 
3. Presentation of combinations before there is 
an understanding of arithmetic situations 
4. Teaching arithmetic before there 
ness on the part of the pupil 
6. Deadening repetition without proper motiv tion 
or adequat e variety of instruction2 
lstull, J. Milton-nA Survey of the Arithmetic 
Achievement of the seventh and Eighth Grades of th . 
Hornel l Junior High School"-Unpublished :Master's t 
New Ygrk State College for Teachers, 1936 
Williams and Whitaker-"Diagnosis of Arithmet 
Difficulties"-Elementary School Journal 37: April 
18 
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Brueckner adds to this list:-
1. Gaps in training due to frequent moving 
from town to town 
2. Indifference on child's part to formalize 
work in arithmetic 
3. 
4. 
Excessive absence 
1 Physical conditions 
Randall says, "Until the non-essentials are r -
moved from the arithmetic offered in all the grade , 
and the time is given over to the mastery of the 
arithmetic commonly used in life, these percentage 
will remain". 2 
Wilson ~aye, "An overcrowded curriculum is 
another cause for errors in arithmetic. The many 
topics included in this field should be examined 
very thoughtfully. They should be reclassified in o 
two types. These types might well be (a) the mate 
rial which is to be used for informational purpose 
and will be needed for future reference: and (b) 
that material which is essentially fundamental and 
,
1Brueckner, L • .r.-Diafnostic and Remedial 
Teaching in Arithmetic-Ehl adelphla:J'ohn winston 
Company, 1930. p.259 
2Randall, Joseph H.-"Corrective Arithmetic in 
the Junior High School-Master's thesis,Boston 
University 1936. p.5 
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needs to be definitely learned. Two types of teach-
ing would be involve~ in this classification, the 
appreciation method and the drill method. If this 
were done, time could be apportioned intelligently, 
and emphasis could be placed where it is needed most. 
As it is now, emphasis has been misplaced and, as a 
result, a condition such as Courtie found in 1916 
still exists in many schools today. 1 
"Failures in arithmetic are cumulative. Each 
succeeding grade witnesses a larger number o-f fail-
ures than the grade preceding. · In arithmetic, the 
various topics are so intimately related that de-
parture from the main road at any point results in 
extraordinary difficulty in getting back on the 
road at a later point. 2 
Hanley in her study gave these facts as causes 
for failures: 
1. "Overcrowded curriculum. We expect the 
children to learn more than they will ever use." 
She suggests that the program be simplified so that 
1wilson, G. M.-"Wha.t Research Reveals on Proper 
Drill Content of Elementary Arithmetic?"-Mathematics 
Teacher-28 - August, 1936 pp. 47'1-483-. 
2wheat, Harry Grove-The Psychology and Teaching 
-of Arithmetic-B,oston: D.C.Heath and· Company 1937 
p. 523 
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success may be a legitimate attainment of all pupils. 
2. "The initial teaching is begun too soon." 
3. "Lack of systematic procedure on the teacher's 
part is a very large factor in the cause of failures." 
4. "The practice of accepting passable marks 
instead of maintaining a high standard of achievement 
is another great cause of errors." 
5. "Teachers will. also have to be educated to 
accept the viewpoint that, in order to teach at all, 
it is necessary to begin where the child is and go on 
from there. It is every teacher's Job to find out how 
much the child knows, even if it means that he is back-
ward several grades in a subject, and start from there 
to teach him."l 
Randall says, "The over-loaded arithmetic of 
tradition has fostered mediocrity.n 2 
Brownell believes. that the fact that remedial in-
struction is needed at all in any school is an admis-
3 
sion that initial instruction has been inadequate. 
Brown and Coffman also are inclined to blame poor 
1Hanley, Gertrude L.-"Correotive Load in the 
Fundamente.le of Arithmetic in Grades 4, 5 and 6"-
Master's thesis, Boston University, School of Educa-
tion 1938 
2Randal1, Joseph H.-"Cor;rective Arithmetic in 
Junior High School"•Unpublished Master's thesis, 
Boston University 1936 
3Brownell, William A.-"Remedial Cases in Arith-
metic"- Peabody Journal of Education, VII, September 
1929. P• 100 
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teaching. 1 Sweeney feels that teachers are too slow 
to accept the 100% ideal, and are too prone to be 
content with passing grades of ?5 and 80. 2 Smith 
says, "A large number of e~rors is due to the incom-
plete automatization of simple facts. 3 
"One of the most pernicious causes of incorrect 
habits of work in arithmetic is the application of 
drill exercises on procese.es which the pupil has not 
yet learned to do correctly. Without some diagnostic 
test the teacher ie. not aware of the pupil's methode 
of work. Consequently, drill exercises tend to set 
the bad habits of the pupil, with the result that he 
. 4 becomes more efficient in these bad habits. 
Ridlon in her study has given a comprehensive 
summary of reasons for failure culled from several 
sources. Her summary follows here: 
lBrown, Joseph c. and Coffman, L. D.- op. cit. 
p. vi. 
2sweeney, Margaret E. -"One Hundred Fer Cent 
in the Fundamentals"- Educational Method, XVI, 
January 1937. p. 170 
. 3smith, James H. -"Individual Variations in 
Arithmetic"- The Elementary School Journal, XVIII 
4Twent!-ninth Yearbook of the National Society 
for the Siu y of Education - p. 308 
Ill 
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1. Initial teaching is begun too soon. 
2. Arithmetic is not organized on a discrimi-
nating basis. Teachers must learn that drill is not 
appropriate for many topics. 
3. Undertaking too much drill causes haste and 
inefficiency. 
4. Teachers often have no systematic plan for 
teaching the fundamental processes, thus making the 
work ineffective. 
6. The drill load is not lightened by proper 
distribution. 
6. Low standards of achievement are acceptable 
thus allowing errors to persist instead of eradicating 
them immediately. 
7. Pupils' work is not thoroughly diagnosed in· 
tellitt;ently so that errors are known immediately. 
a. Fundamental facts and process steps are not 
sufficiently well learned. 
9. Lack of knowledge on the teacher's part of 
how the child works, hinders his progress. 
10. Foor teaching on the part of some teachers 
1 
tends to establish errors rather than eliminate them. 
1Ridlon, Florence - "What Need Is There for Cor-
rective Arithmetic, and What Progress Is It Possible 
to Achieve in a Limited Time?" ... Unpublished Master's 
thesis, Boston University 1939. p.4 
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PLAN OF THIS STUDY 
The aim of arithmetic is to enable the child to 
handle any arithmetic work which he may encounter and 
need at the time, and to prepare him, under guidance 
of motivated situations, to meet with success and 
reasonable facility (accuracy and speed); The four 
fundamental s are the first rounds to conquer in the 
climbing of the ladder to the goal of complete mas-
tery in arithmetic. Osburn writes that we should 
teach first and most carefully that which is most 
useful and difficult. We should stick to each of the 
2 
essentials until mastery is attained. 
Can a child in the tenth, eleventh and twelfth 
grade of a business course expect to be successful 
in solving examples relating to profit and losses, 
percentage, interest, bank discount, etc., if he can 
hardly succeed in doing correctly a simple addition, 
subtraction, multiplication or division example? 
During the writer's years of teaching, he no-
ticed that the trouble with his students was not a 
lack of knowledge on how to approach the advance 
1wilson, G. M.~What Arithmetic Shall We Teach? 
Boston: Houghton, Mifflin Company, 1926 p. 122 
2osburn, w. -Corrective Arithmetic, Vol. I 
Boston: Houghton, Mifflin c·ompany, 1924 p. 26 
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work, but rather a weakness on the simple fundamen-
tals of arithmetic; therefore, even if they could use 
the correct method they could not arrive at the cor-
rect answer because of this weakness. 
The writer, being a member of Doctor Wilson's 
co·11rse in Correct! ve Arithmetic, saw a possibility 
of carrying on a corrective program in the business 
course of the senior high school through group in-
structions that would continue until the student 
reached a hundred per cent standard in all fundamen-
tal processes of arithmetic; thus cutting down the 
1 failures in advanced business courses. 
All previous writers of the studies in the field 
of corrective arithmetic worked mostly with elementary 
or Junior high school students and through individual 
instructions. This study is to test grades ten, 
eleven and twelve, divided into the four courses to 
determine the corrective arithmetic load by courses. 
It was planned to give a Wilson Inventory and Diag-
nostic Test in the month of October, 1939, in addi-
tion and multiplication, to the students of the 
Commercial, College, Industrial Ju-ts and Citizenship 
Courses, consisting of 550 students. Also, to the 
1 The writer teaches in a high school in a city 
outside of Boston, Massachusetts. The writer teaches 
commercial subJects in Grades X, XI and XII. 
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students of the Commercial Courses the Wilson Inven-
tory and Diagnostic Tests in subtraction, short divi ... 
sion and long division would be given to determine 
the corrective load in these three fundamental proc-
esses in this group. 
Supplementing the main study on corrective load 
the writer decided to select twenty students of about 
the same need in corrective arithmetic in all of the 
four fundamentals,with I. Q.'s not less than 90,from 
the Commercial Course students. With these students 
a corrective arithmetic program was carried on through 
group instruction during the second period from Feb-
ruary to May. In May the group was retested in all of 
the fundamentals to determine the amount of improve-
ment in score and time, if any. The task of this 
phase of the study, obviously, was to determine if 
there is Justification for the drill program in the 
fundamentals of arithmetic by carrying on the testing, 
corrective and retesting program. The results are 
carefully recorded and interpreted in Chapter II. 
·--·-------··--·· ---·---- -· 
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CHAPTER II 
INITIAL TESTING AND DIAGNOSIS 
The basis for this study of 'the corrective load in 
the fundamental processes of Arithmetic in grades ten, 
el even, and twelve of a Senior High School was obtained 
by admi nistering Inventory and Diagnostic tests in add!· 
tion and multiplication to the pupils in the College, 
Commercial, Industrial Arts and Citizenship Courses in 
grades ten, eleven, and twelve , and in subtraction, long 
and short division to the Commercial students in the 
same grades. The tests were given in October, 1939. 
(Copies of the tests used will be found in appendix B.) 
Hereafter, these tests will be referred to as AP, SP, MP, 
SDP, LDP tests. With a small group of Commercial stu-
dents, twenty in al l , a program of corrective work and re-
testing was undertaken, as supplementary to the main study. 
The foundation of this study will consist of the 
resul ts from these tests, -~ the means whereby a cor-
rective program was worked out offering a suitable 
teaching and drill load, with the purpose in mind of 
correction of the indicated difficulties. These re-
sults will be tabulated and discussed in detail. A 
partial analysis of the errors in addit i on and mul-
tiplication will be made to show the errors in 
examples made by pupils in the four courses in each 
27 
grade. In this way, a comparison can be made of the 
corresponding abilities and disabilities of pupils of 
the sc:..me grade in the different courses. 
To aid in securing uniformity in administration 
of the tests, the following instnuctions were given: 
INSTRUCTIONS FOR TESTING 
These tests are given to determine the amount of 
corrective teaching necessary in the fundamental arith-
metic processes at the senior high school level. Each 
pupil in the Commercial Course will be given five dif-
ferent tests, but only two tests will be administered 
in the other courses. The time element is quite sig-
nificant in diagnosing faulty habits and process dif-
ficulties, therefore, a record of the time required to 
do each test is essential. Over-emphasis on speed 
should be avoided since it seems to promote inaccuracy, 
Make accuracy and checking the major goals. 
Each pupil will print the mark in arithmetic which 
he received on his last report card in the upper right 
hand corner of the addition test. 
The time when the test is begun and completed will 
be recorded. The teacher should keep a record of the 
time on the blackboard. As a pupil finishes, he may 
note the time on the blackboard and record it on his 
test. 
Pupils requiring a long time to do a test are 
counting or employing other faulty habits. Although 
time standards were set, each student was allowed to 
complete the test at his own rate of speed. 
CORRECTION OF THE TESTS 
In order to keep conditions uniform, all tests 
given in this study were corrected by the writer. 
The same standards of accuracy applied to all pupils 
28 
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and all tests, both initial and re-tests. It was con-
sidered an error when a decimal point was omitted. 
The dollar sign does not change the value of an answer, 
but the decimal point is most essential, although the 
child should form the habit of labeling money correctly 
in written work. If, in checking his work, an error 
was found and corrected by crossing out or marking over 
the first figure, it was considered correct although 
this practice may be considered an untidy habit by 
some teachers. In long division the quotient and the 
remainder, if any, had to be correct or the example 
was counted wrong. It was not considered necessary to 
have the remainder made into a fraction and reduced to 
lowest terms. If commas were omitted or misplaced, 
this was not counted as an error since they do not af~ 
feet the value of the answer. All these items should 
be uniform to insure an accurate and fair comparison 
of results. 
During the correction of the tests it was possible 
to notice some very obvious errors. The omission of 
the decimal point, carrying the wrong figure, failure 
to carry, and a lack of knowledge of the fundamental 
I facts were most frequently noted. Lists of specific 
I 
I 
29 
:-.:::=--=.:::::::~~== j =~--=--==- ---==--====~::::: ...... =. . . - - - · : =~=====--==--====-=-.::=- :::-_-c:= --==-=-==- ===-=-=~=-=~=---"- -1- ::·.::-_o_-_-;-_-:_..._::o_::..:·~-=== 
I 
,I .I 
I 
. I 
I 
I• II 
,I 
l 
I 
I· 
'I 
I 
I 
errors in each process are included later in this 
study. 
METHOD OF PROCEDURE FOR DETERMINING THE CORRECTIVE LOAD 
"The fundamental thesis of corrective arithmetic 
is the idea that the function of the teacher is to 
help the child to learn things of value in arithmetic 
which he is capable of learning but has not learned". 1 
The first step in the development of a corrective 
arithmetic program is the determi nation of the Drill 
Load. This was done by administering Inventory and 
Diagnostic Tests, by tabulating the results, and by 
finding out the pupils who need help in certain 
definite situations. 
Before interpreting the test results a standard 
criterion was established. This study accepted nothing 
but 100% mastery in the fundamentals and required 
that the perfect scores be achieved within a reasonable 
time. This means that all children failing to earn a 
score of 100% within the established time limit were in 
need of corrective work. The time standards vary but 
are set in every case,-- they should be low enough to 
indicate reasonable facility and the absence of poor 
I 
1oeburn, worth J. --Corrective Arithmetic, vol.l 
Houghton Mifflin Co,, 1924, P• lOO 
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work habits. Since no time standards have been estab-
lished for high school level, the standards. used in 
this study have been based on a comparison of the time 
standards in Grades VI-VIII with the median time in 
the tests administered by the writer. The following 
time standards were adopted as being sufficiently long 
to enable the students to complete the test without 
strain, and yet, to prevent poor work habits. 
Addition----------6 minutes 
Subtraotion~T-----5 minutes 
Multiplioation---12 minutes 
Short Division----5 minutes 
Long Division----15 minutes 
Clearly the ability of the pupil cannot be found 
by considering either his rate of work or his accuracy, 
one independent of the other. Therefore, in this study, 
the time element as well as the scores of the students 
was considered in determining the corrective load. 
It is a recognized fact that one of the important 
characteristics of a skill is the speed with which an 
individual can perform the tasks involving it. Other 
things being equal, the greater the speed the greater 
is the skill possessed. Speed of response is not 
31 
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stressed in the initial stages of the learning process, 
but it should increase with mastery of the operation. 
I t is also a function of maturity. 
Having established the standard criter ion, the 
next step was the diagnosis of the results. Diagnosis 
means the taking of certain symptoms that exist and 
f _inding out from them the causes of the difficulty. 
"Through the diagnostic procedure the teacher comes to 
recognize the difficulties that exist for the pupil in 
the given process or skill, the obstacles he has en-
countered, the pitfalls he has met , the errors he has 
made, and the weaknesses he has deve~oped". 1 Complete 
diagnosis was not attempted in the present study. 
RECORDING THE RESULTS 
Since a table is the quickest way to show results 
on a test, this form was used in this study. The 
tables are arranged to show the results on the initial 
tests in addition and multiplication in the four courses 
in each grade. (See Table _I through XII--addition, 
XIII through XXIV-·rnultiplication.) The results on the 
initial tes t s in subtraction, long and short division 
in the commercial courses in each grade are shown. 
(See Table XXV through XXVIII--subtraction, XXIX through 
XXXI--short division, XXXII through XXXIV--long division.) 
1Lazar , M. --Diafnostic and Remedial work in 
Arithmetic Fundaments. for the Intermediate Grades 
N!W York: Board of Education · 1928 
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The tables were constructed to show a two-way distribu-
tion of score and time on each test. The scores are 
shown in per cents at the left and the time is shown 
at the top. The total number of pupils and the per-
centage of pupils at each score level are shown at the 
right. The t otal number of tests completed at the 
various time levels is given at the bottom of the table. 
T~en, in order to show a comparison of scores by 
classes and groups, six graphs were made combining the 
results from all four courses in each grade for the 
processes of addition and multiplication. (See Graph I 
through VI.) The courses are designated by colors. as 
follows: 
College-----------red 
Industrial Arts-- - green 
Citizenship-- - - - --yellow 
Commercial-- -----~blue 
33 
Table I: Showing the distribution of scores, in 
re l ation t o th e time in minutes, on the Wilson AP test, given 
in October, 1939, of the fifty pupils of the twelfth grade in 
the College Course in High School L. The scores are on the 
left. The time in minutes is a t the top. The total number of 
pupils at each score and time level is shown. The percentage 
of pupi l s at each score level is given. 
Score Time in Minutes Total % 
1 2 3 4 5 6 7 8 9 10 
-~----------------------- -- --------------~-------- - -----------100 1 1 1 1 4 8 
96 1 1 1 1 2 2 8 16 
92 2 2 2 6 1 1 14 28 
88 4 2 3 1 10 20 
84 2 2 1 1 1. 7 14 
80 2 2 4 
72 2 l . 3 6 
68 1 1 2 
52 1 1 2 
--------------------------------------------------------------
Total 1 4 12 9 11 8 4 1 
Median Score 92 
Mean Score 88.4 
Corrective load, 92% 
50 
Median Time 
Mean Time 
100 
5 
5.24 
Table I, read horizontally, shows that at the score 
of 100, one test was completed in three minutes, one test in 
fo ur minutes, one in five minutes, and one test in six 
minutes. A total of four or eight per cent of the students 
achieved perfect scores. The table is read similarly for the 
other score levels. 
When read vertically, Table I shows that one test 
was completed in one minute, four in three minutes, each" 
and so on to one test completed in ten minutes, making a 
total of fifty tests. 
All other tables are read in a similar manner. 
34 
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Table I shows the median and the mean in both score 
and time, and the percentage of pupils at the various 
score levels on the Wilson AP test; given in October, 
1939, to fifty twelfth grade pupils in the College Course. 
The total number of students at each score and time level 
is given. It shows that the range of scores was from 100 
to 52, the median being 92 and the mean 88.4. The time 
ranged from 1 to 10 minutes, the median being 5 and the 
mean 5.24. Only four of the pupils, or eight per cent, 
received perfect scores; they required from three to six 
minutes to complete the test. The corrective load was, 
therefore, 92% for this group. Within the six minutes 
standard 37 or 74% of the papers were completed with the 
lowest score 52. 
Thus, it may be seen that, although the class median 
score is high, 92, the percentage of students needing 
corrective work when viewed in terms of mastery, is large. 
The percentage of pupils requiring six or more minutes 
is rather high, leading us. to the conclusion that poor 
habits of work were employed. {Note. An explanation of 
how a time standard was set and the corrective load was 
determined is explained in detail on page 30.) / 
Table II: Showing the distribution of scores, in re-
lation to the time in minutes, on the Wilson AP test given 
in October, 1939, of the fifty pupils of the twelfth grade 
in the Industrial Arts Course in High School L. The scores 
are on the left. The time in minutes is at the top. The 
total number of pupils at each score and time level is 
shown. The percentage of pupils at each score level is given. 
Score Time in Minutes Total 
4 5 6 7 8 9 10 11 13 14 15 
------------------------------------------------------------
100 
96 
92 
88 
84 
80 
76 
68 
56 
40 
1 3 1 l 
2 3 4 2 1 
2 2 
1 1 4 
1 '1 1 1 
1 1 1 
1 
1 1 1 
1 
1 
I 
I 
1 
1 
1 
1 
1 
1 
1 
6 
13 
6 
8 
6 
4 
2 
3 
1 
I 
12 
26 
12 
16 
12 
8 
4 
6 
2 
2 
-----------------------------------------------------------
Total 6 12 14 7 1 3 5 1 1 50 100 
Median Score 88 Median Time 6 
Mean score 87.6 Mean Time 6.62 
Corrective load,90% 
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Table II shows the median and the mean in both score 
and time, and the percentage of pupils at the various 
score levels on the first Wilson AP test, given in 
October, 1939, to fifty twelfth grade pupils in the 
Industrial Arts Co:ur.s .e. J:lhe total number of students 
at each score and time level is given. 
It shows that six of the pupils. or twelve per cent, 
achieved perfect scores and required from four to seven 
minutes to complete the test. Thirteen,or twenty-six 
per cent, achieved a score of 96, completing the test 
in four to ten minutes. The range of scores was from 
100 to 40, the median being 88 and the mean 87.6. The 
time ranged from four to fifteen minutes, the median 
being six and the mean 6.62. Only five of the pupils, 
or ten per cent, achieved perfect scores within the six 
mi nutes standard lindt. The corrective load was, there-
fore, ninety per cent for th i s group. Thirty-two, or 
sixty-four per cent of the tests, were completed within 
the six mi nutes standard with the lowest score . 68. 
The large number of pupils showing a lack of mas-
tery showed the necessity for cor·rective work with this 
group. It was evident, als~ from the amount of time re-
quired to complete the test, that some of those who 
3'1 
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achieved the higher score levels had poor habits of 
work. A very large percentage of this group showed 
both a lack of maste_ry and a use of poor work habits. 
-- ---·· --- .... -=--==== 
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Table III: Showing the distribution of scores-, in 
relation to the time in minutes, on the Wilson AP test 
given in October, 1939, of the fifty pupils of the 
twelfth grade in the Citizenship Course in High School 
L. The scores are on the left. The time in minutes is 
at the top. The total number of pupils at each score and 
time level is shown·. - The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
2 3 4 5 6 7 · e · 9 10 · 
----------~---------------------------------------------
100 
96 
92 
88 
84 
80 
68 
1 
2 
1 
1 
2 
4 
1 
1 
6 
2 
2 
2 
1 
1 2 
2 
3 
2 
1 
2 
1 
2 
2 
1 
1 
1 
6 
15 
7 
10 
3 
8 
1 
12 
30 
14 
20 
6 
16 
2 
-------------------------------~------------------------
Total 
Median Score 92 
Mean Score 90.4 
5 8 16 9 7 3 2 
Median Time 
Mean Time 
Corrective load, 88% 
50 100 
6 
6.44 
Table III shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the Wilson AP test given in 
October, 1939 1 to fifty twelfth grade pupils in the 
Citizenship Course. The total number of students at 
each score and time level is given. 
It shows that six of the pupils, or twelve per 
cent, achieved perfect scores and required from four 
to six minutes to complete the test. Fifteen, or 
thirty per cent, achieved a score of 96, completing 
the test in four to eight minutes. The range of scores 
·was from 100 to 68, the median being 92 and the mean 
90.4. The time ranged from four to ten minutes, the 
median being six and the mean 6.44. Only six, or 
t welve per cent of the perfect scores, were obtained 
within the six minutes standard limit. The corrective 
load was, therefore, ei ghty-eight per cent for this 
group. It is evident that all the students lack the 
automatic res.ponse on the addition facts that comes 
from a thorough knowledge of them. Twenty-nine, or 
fifty-ei ght per cent of the tests, were completed 
with i n the six minutes standard limit with the lowest 
score , 68. It is probable, judging from the amount of 
time r equired for the completion of the test, that 
some of the higher scores were made through counting. 
Table IV: Showing the distribution of scores in 
relation to the time in minutes, on the Wilson AP 
test, given in October, 1939, of the fifty pupils of 
the twelfth grade in the Commercial Course in High 
School L. The scores are on the left. The time in 
minutes is at the top. The total number of pupils. at 
each score and time level is shown. The percentage 
of pupils is given at each score level. 
Score 
100 
96 
92 
88 
84 
80 
76 
72 
64 
l 
3 
4 
7 
1 
3 
l 
Time in Minutes 
5 
6 
5 
4 
2 
2 
3 
1 
6 
1 
2 
2 
l 
l 
7 8 
l 
1 
1 
l 
Total % 
9 10 
' 15 30 
11 22 
8 16 
· 4 8 
3 6 
6 12 
l 2 
l 2 
1 2 
-----------------------------------------------------
Total 4 12 20 8 
Median Score 92 
Mean Score 91.76 
5 1 50 
Median Time 
Mean Time 
Corrective load, 72% 
100 
5 
5.12 
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T·able IV shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson AP test, 
given in October, 1939, to fifty twelfth grade pupils 
in the Commercial Course. 
It shows that fifteen of the pupils, or thirty 
· per cent, achieved perfect scores and required from 
three to seven minutes to complete the test. Eleven 
pupils, or t\venty-two pe_r cent, achieved a score of 
96, completing the test in three to eight minutes. 
The range of scores was from 100 to 64, the median 
being 92 and the mean 91.76. The time ranged from 
three to eight minutes, the median being five and the 
mean 5. 02. Fourteen of th,e pupils, or twenty-eight 
per cent, achieved perfect scores within the six 
minutes standard limit. The corrective load was, 
therefore, seventy-tvvo per· cent for this group. This 
test, administered after one month's work in the regular 
commercial arithmetic class, indicates very definitely 
a lack of mastery and a need of systematic, constant 
drill. This need is more imperative in view of the 
fact that these fundamentals are, and will be, of 
major importance in the daily work of these students. 
42 
Forty-four, or eighty-eight per cent of the tests, were 
completed within the six minutes standard with the 
lowest score , 64. 
Graph I shows the scores made by the pupils in all 
four courses in the twelfth grade on the AP test given 
in October, 1939. The percentage of students at ' each 
score level is shovm on the left. The scores are at 
the bottom of the graph. The courses are designated 
by colors as follows: College--·red, comn1ercial---blue, 
Citizenship---yellow, and Industrial Arts---green. 
All other graphs are arranged in the same manner. 
It shows that 301& of the pupils in the Commercial 
Course achieved perfect scores, 8~ of the College Course, 
and 12% of the Citizenship and Ind·astrial Arts Courses. 
At the score level of 96 we find 28% of the Citizenship 
Course, 26% of the Industrial Arts Course, 22% of the 
Corr~ercial Course and 16% of the College Course. The 
lowest score achieved in the Citizenship Course was 76, 
in the College and Commercial Courses 64, and in the 
Industrial Arts Course 40. 
Except at the 100% score level, the Commercial 
Course students show little or no superiority over 
those in other courses. This clearly demonstrate~ the 
43 
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need of corrective teaching when such results are ob-
tained from students who have had regular arithmetic 
training during two years of high school. It indicates 
the type of work that can be expected in the commercial 
arithmetic classes and the primary cause of most of 
the failures among students. Unless the fundamental 
facts and processes are learned thoroughly, the com-
mercial teacher wastes his time when he presents more 
and more complicated arithmetic situations to the 
already bewildered student. 
I • ••• .. '
·. I 
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Table V: Showing the distribution of scores, in 
relation to the time in minutes on the Wilson AP test, 
given in October, 1939, of the fifty pupils of the 
11th grade in the College Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
2 3 4 5 6 7 8 9 10 1~ 12 13 14 
% 
---------------------------------- - ------~--------------
100 1 3 2 2 1 1 10 20 
96 l 1 2 1 1 6 12 
92 4 2 1 1 8 16 
88 4 4 2 ~ 11 22 
84 5 3 8 16 
80 1 1 2 
76 1 1 2 
72 1 1 1 3 6 
60 1 1 2 
44 1 1 2 
-------------------------------------------------------
' Total 2 3 3 18 9 6 4 2 1 1 1 50 100 
Median Score 88 Median Time 5 
Mean Score 75.13 Mean Time 5.92 
Corrective load, 82% 
46 
Table V shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the Wilson AP test, given in 
October, 1939, to fifty eleventh grade pupils in the 
College Course. The total number of students at each 
score and time level is given. 
It shows that ten of the pupils, or twenty per 
cent, achieved perfect scores and required from two 
to eight minutes to complete the test. Six,or twelve 
per cent,achieved a score of 96, completing the test 
in two to nine minutes. The range of scores was from 
100 to 44, the median being 88 and the mean 75.13. 
The low median score Justifies the concern that was 
felt for this group. This median was the lowest 
median of all the grades in all courses. The time 
ranged from two to thirteen minutes, the median being 
five and the mean 5.92. Nine of the pupils, or 
eighteen per cent, achieved perfect scores within the 
six minutes standard limit. The corrective load was, 
therefore, eighty-two per cent for this group. 
Thirty-five or seventy per cent of the tests were 
completed within the six minutes standard limit with 
the lowest score , 72. 
47 
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Table VI: Showing the distribution of saores, in 
relation to the time in minutes, on the first Wilson 
AP test, given in October, 1939, of fifty pupils of the 
11th grade in the Industrial Arts Course in High School 
L. The saores are on the left. The time in minutes is 
at the top. The total number of pupils at each score 
and time level is shown. The percentage of pupils at 
each score level is given. 
Score Time in Minutes Total % 
3 4 5 6 7 8 9 10 11 12 15 
- ---------------------------------~---·----------------
100 3 1 4 2 1 2 13 26 
96 3 1 2 1 1 1 1 10 20 
92 1 2 6 2 1 1 13 26 
88 2 1 3 6 
84 1 1 1 1 1 5 10 
76 2 2 4 
72 l 1 2 
64 1 1 2 4 
40 1 l 2 
-----------------------~------------------------------
Total 5 7 11 8 5 4 
Median Score 
Mean Score 
92 
89.2 
6 1 
Corrective load, 84% 
2 1 50 100 
Median Time 7 
Mean Time 7.26 
48 
' i ·\; ~ 
\ \ \ 
Table VI shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson AP test, 
given in October, 1939, to fifty eleventh grade 
pupils in the Industrial Arts Course. The total 
n-amber of students at each score and time level is 
given. 
It shows that thirteen of the pupils, or twenty-
six per cent, achieved perfect scores and required 
from four to ten minutes to complete the test. Ten 
or twenty per cent achieved a score of 96, completing 
the test in five to ten minutes. The range of scores 
was from 100 to 40, the median being 92 and the mean 
89.2. The time ranged from four to fifteen minutes, 
the median being seven and the mean 7.26. Only eight 
of the pupils, or sixteen per cent, achieved perfect 
scores within the six minutes standard limit. The 
corrective load was, therefore, eighty-four per cent 
for this group. Twenty-three or forty-six per cent 
of the tests were completed within the six minutes 
standard limit with t he lowest score , 84. The length 
of time required to complete the test led to the con-
clusion that either th.e responses on the fundamentals 
49 
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were not learned thoroughly enough to be automatic, 
or that poor habits of work were used. This opinion 
is substantiated when the time, required to complete 
the tests with the higher scores, is noted. 
50 
~\ 
Table VII: Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson AP 
test, given in October, 1939, of the twenty-five pupils 
of the eleventh grade in the Citizenship Course in 
High School L. The scores are on the left. The time in 
minutes is at the top. The total number of pupils at 
each score and time level is shown. The percentage of 
pupils at each score level is given. 
Score Time in .Minutes Total 
3 4 5 6 7 8 9 10 11 12 13 14 
----------- ----------~~--------------------------------
100 2 1 3 12 
96 1 1 2 1 1 6 24 
92 3 2 1 1 7 28 
88 1 1 2 8 
84 1 1 1 3 12 
80 1 1 2 8 
72 1 1 4 
68 1 1 4 
-----------------------·--------------------------------
Total 1 3 ' 7 
Median Score 
:Mean Score 
3 3 6 2 
92 
91.12 
Corrective load, 
B':lston Un iv~rsrty' 
School of Educa tion 
Ubrary 
25 100 
Median Time 6 
:Mean Time 5.6 
92% 
51 
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Table VII shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson AP test, 
given in October, 1939, to twenty-five eleventh grade 
pupils in the Citizenship Course. The total number of 
students at each score and time level is given. 
It shows that t hree of the pupil~ or twelve per 
cent, achieved perfect scores and required from five 
to seven minutes to complete the test. Six, or 
twenty-four per cent, achieved a score of 96, com-
pleting the test in three to nine minutes. The range 
of scores was from 100 to 68, the median being 92 and 
the mean 91.12. The time ranged from three to nine 
minutes, the median being six and the mean 5.6. Only 
two of the pupils, or eight per cent, achieved perfect 
scores within the six minutes standard limit. The 
corrective load was, therefore, ninety-two per cent 
for this group. Fourteen, or fifty-six per cent of 
the tests, were completed within the s ix minutes 
standard limit with the lowest score , 84. 
b2 
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Table VIII: Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson AP 
test , given in October, 1939, of fifty eleventh grade 
pupils in the Commercial Course in High School L. The 
scores are on the left. The time in minutes is at the 
top. The total n~mber of pupils at each score and time 
level is shown. The percentage of pupils at each score 
level is given. 
Score Time in Minutes Total % 
3 4 5 6 7 8 9 ~0 11 
---~---------------------------~----------------------~--
100 1 1 6 1 1 10 20 
96 1 3 3 2 9 18 
92 1 1 6 1 1 10 20 
88 , 1 4 4 9 18 
84 r · 1 1 1 4 8 
80 ~ 1 2 
76 1 2 3 6 
72 1 1 2 
68 1 1 2 4 
60 1 1 2 
---------------------------------------------------------
Total 3 
Median Score 
Mean Score 
5 20 10 
92 
89.19 
8 2 
Corrective load, 82% 
1 1 50 
Median Time 
Mean Time 
100 
5 
5.64 
53 
\ 
) 
Table VIII shows the median and the mean in both 
score and time, and the percentage of pupi l s at the 
various score levels on the first Wilson AP test, 
given in October, 1939, to fifty eleventh grade pupils 
in the Commercial Course. The total number of students 
at each score and time level is given. 
It shows that ten of the students, or twenty per 
cent, achieved perfect scores and required from three 
to seven minutes to complete the test. Nine, . or 
eighteen per cent, achieved a score of 96, completing 
the test in four to seven minutes. The range of scores 
was from 100 to 60, the median being 92 and the mean 
89.19. The time ranged from three to eleven minutes, 
the median being five and the mean 5.64. Nine of the 
pupils, or eighteen per eent, achieved perfect scores 
within the six minutes standard limit. The corrective 
load was, therefore, eighty-two per cent for this 
group. Thirty-eight, or seventy-six per eent of the 
tests, were completed withi n the six minutes standard 
limit with the lowest score , 60. 
Although the median score is h igh, t h ere i s a 
large percentage of pupils in need of corrective work. 
From the length of tirr,e requi red to complete the test, 
54 
there is definite indication that the pupils who 
reached the lower score levels were further handi-
capped by poor habits of work. This test clearly 
demonstrates the necessity of constant drill on the 
fundamental facts if best results are to be obtained 
in the commercial arithmetic classes. 
Graph II shows the scores made by the pupils in 
all four courses in the eleventh grade on the AP test 
given in October, 1939. The percentage of students 
at each score level is shown on the left. The scores 
are at the 'bottom of the ·graph. The various colors 
indicate the different courses. 
It shows that 26% of the pupils in the Industrial 
Arts Course achieved perfect scores, 20% of the College 
and Commercial Courses, and 12% of the Citizenship 
Course. At the score level of 96, we find 24% of the 
Citizenship Course, 20% of the Industrial Arts Course, 
18% of the Commercial Course, and 12% of the College 
Course. The lowest score achieved in the Industrial 
Arts Course was 40, in the College Course 44, in the 
Comrriercial Course 60, and in the Citizenship Course 
68. 
The percentage of students in the Industrial 
55 
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Arts course achieving high scores was much higher 
than that in the Commercial Course. Here, as in the 
twelfth grade, the need of much corrective teaching 
in the Commercial Course is evident. Corrective 
work is needed in all courses; the writer has a 
particular interest in the Comme.rcial Course, as 
noted elsewhere. It is interesting to note that 
the lowest score achieved in the Citizenship Course 
in both grades twelve and eleven is higher than 
that achieved in all the other courses. A further 
comparison of Graphs I and II shows that in both 
grades the percentage of children in the Citizen-
ship Course reaching the lower score levels was 
lower than that in the other courses • 
. -----===--------=---=--=-=-=----==--==-=-=-==--=-==-=-=-==:====--=--=-=--==-==±l:::-=-=-==--=-==-=- ::::1 
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Table IX: Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson 
AP test, given in October, 1939, of fifty tenth grade 
pupils in the College Course in High School L. The 
scores are on the left. The time in minutes is at the 
top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score 
level is given. 
score Time in Minutes Total % 
2 3 4 5 6 7 8 9 10 11 12 13 
-----------------------~------~-------------------~--~ 
100 2 1 1 l 5 10 
96 1 3 3 2 l 10 20 
92 1 1 2 2 2 4 3 3 1 19 38 
88 2 1 2 1 1 7 14 
84 2 l 1 4 a 
80 1 1 2 4 8 
64 1 1 2 
--~-~- --------~~-·---~-~---------------~-----~-----~-~ 
Total 1 1 2 7 7 10 7 6 
Median Score 
Mean score 
92 
97.7 
6 2 1 50 
Median Time 7 
Mean Time 7.3 
Corrective load, 96% 
100 
1 
58 
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Table IX shows the median and the mean in both 
sc ore and t i me, and the percentage of pupils at the 
various score levels on the first Wilson AP test, 
given in October, 1939, to fifty tenth grade pupi l s 
in the College Course. The total number of students 
at each score and time level is given. 
It shows that five of the students, or ten per 
cent, achieved perfect scores and r equired from five 
t o nine minutes. Ten, or twenty per cent, achieved a 
score of 96, completing the test in five to nine 
minutes. The range of scores was from 100 to . 64, 
t he median being 92 and the mean 97·. 7. The time 
ranged from two to thirteen minutes, the median 
being seven and the mean 7.3. Only two of the pupils, 
or four per cent, achieved perfect scores within t he 
six minu tes standard limit. The corrective load was, 
therefore, ninety-six per cent for this group. 
Eighteen, or thirty-six per cent of the tests, were 
completed within the six minutes standard limit with 
the lowest score , 84. 
Since such a large percentage of students were 
able to obtain scores equivalent to, or higher than, 
92, and only one score fell below the 80% level, it 
fi9 
was evident that systema tic drill to definitely estab-
lish the addition facts · would constitute the corrective 
work for this group. Too much time was required to 
complete the majority of the tests. This may have been 
due to poor work habits. Automatic response on the 
addition facts will help to improve the time condition. 
60 
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Table X: Showing the distribution of scores, in 
relation to the .time in minutes, on the first Wilson 
AP test, given in October, 1939, of fifty tenth grade 
pupils in the Industrial Arts Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
4 5 6 7 8 9 10 11 12 13 
% 
--------------------------------------------------------
100 3 3 6 
96 6 1 1 1 9 18 
92 2 1 4 5 2 2 16 32 
88 1 3 1 2 7 14 
84 1 3 1 5 10 
80 1 2 1 1 5 10 
76 1 1 2 
72 1 1 2 
68 1 1 2 
64 1 1 2 
52 1 1 2 
--------------------------------------------------------Total 2 9 11 8 8 5 6 l 1 f>O 100 
Median Score 92 Median Time 7. ' 
Mean Score 88.08 Mean Time 7.16 
Corrective load, 100% 
61 
Table X shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson AP test, 
given in October, 1939, to fifty tenth grade pupils 
in the Industrial Arts Course. The total number of 
students at each score and time level is given. 
It shows that three of the students, or six per 
cent, achieved perfect scores and required seven 
minutes, each, to complete the test. Nine, or 
eighteen per cent, achieved a score of 96, completing 
the test in five to eleven minutes~ The range of 
scores was from 100 to 52, the median being 92 and 
the mean 88.08. The time ranged from four to thir-
teen minutes, the median being seven and the mean 7.16. 
Too much time was required to complete the test, es-
pecially those reaching the higher score levels. 
Since no perfect scores were obtained within the six 
minutes standard limit, the corrective load was 100% 
for this group. Twenty-twq or forty-four per cent 
of the tests, were completed within t he six minutes 
standard limit , with the lowest score , 52. There is 
evidence of a lack of mastery and the possibility of 
poor work habits in this group. 
62 
Table XI; Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson AP 
test, given in October, 1939, of twenty-five tenth grade 
pupils in the Citizenship Course in High School L. The 
scores are on the left. The time in minutes is at the 
top. The total number of pupils at each score and time 
level is shovm. The percentage of pupils at each score 
level i s given. 
Score Time in Minutes Total % 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 
- -------------------------------~------------------------
100 1 1 1 3 12 
96 1 2 1 1 1 6 24 
92 1 2 1 1 5 20 
88 1 1 1 4 1 8 32 
84 2 2 8 
76 1 1 4 
--------------------·------------------------------------
Total 1 2 4 3 3 6 3 
Median Score 92 
Mean Score 91.36 
1 1 1 25 
Median Time 
Mean Time 
Corrective load, 92% 
100 
7 
7.36 
63 
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Table XI shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson AP test 
given in October, 1939, to twenty-five tenth grade 
pupils in the Citizenship Course. The total number 
of students at each score and time level is given. 
It shows that three of the students, or twelve 
per cent, achieved perfect scores and required from 
five to eight minutes to complete the test. Six, 
or twenty-four per cent, achieved a score of 96, 
-completing the test in four to nine minu·tes. The 
range of scores was from 100 to 76, the median being 
92 and the mean 91.36. The time ranged from three to 
sixteen minutes, the median being seven and the mean 
7.36. Only two of the perfect scores, or eight per 
cent, were obtained within the six minutes standard 
limit. The corrective load was, therefore, ninety• 
two per cent for this group. Ten, or forty per cent 
of the tests, were completed within the six minutes 
standard limit with the lowest score, 88. The maJor-
ity of students required too much time to complete the 
test. It is possible that a few of the higher scores 
were made through counting. Constant drill on the 
--------- ---·--------.....=:=:=----=--------------
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addition facts to secure automatic response will help to 
correct the time situation. 
r J 
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Table XII: Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson 1tP 
test, glven in October, 1939, of fifty tenth grade 
pupils in the Commercial Course in High School L. The 
scores are on the left . The time in minutes is at the 
top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score 
level is given. 
Score Time in Minutes Total % 
2 3 4 5 6 7 8 9 IO 11 
--------------------------------------------------------
100 1 1 5 2 9 18 
96 1 1 4 1 3 1 1 1 13 26 
92 2 3 1 1 7 14 
88 1 2 2 5 10 
84 3 1 1 1 1 7 14 
80 1 1 2 2 6 12 
76 1 1 2 
72 1 1 2 
56 1 1 2 
-------~------------------------------------------------
Total 2 4 14 8 10 3 3 3 3 50 100 
Median Score 92 Median Time 6 
Mean Score 90.2 Mean Time 6.48 
Corrective load, 86% 
66 
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Table XII shows the median and the mean in both 
score and time; and the percentage of pupils at the 
various score levels on the first Wilson l'J? test, 
given in October, 1939, to fifty tenth grade pupils 
in the Commercial Course. The total number of students 
at each score and time level is given. 
It shows that nine of the pupils, or eighteen per 
cent, achieved perfect scores and required three to 
seven minutes to complete t he test. Thirteen, or 
t wenty-six per cent, achieved a score of 96, completing 
the test in three to ten minutes. The range of scores 
was from 100 to 56, the median being 92 and the mean 
90.2. The time ranged from thr ee to eleven minutes, 
t he median being six and the mean 6.48. Seven of the 
pupils, or fourteen per cent, achieved perfect scores 
within the six minutes standard limit. The corrective 
load was, therefore, eighty-six per cent for this group. 
Twenty-eight, or fifty-six per cent of the tests, were 
completed within the six minutes standard limit with 
the lowest scor~ , 56. 
These resul t s show the need of corrective work 
and constant drill for commercial students. Many of 
these same students had regular arithmetic classes in 
6'1 
\
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Junior High School. Unless the fundamental facts are 
thoroughly learned, the best results cannot be ob-
tained in the commercial arithmetic classes. 
Graph III shows the scores made by the pupils i n 
all four courses in the tenth grade on the AP test 
given in October, 1939. The percentage of students 
at each score level is shown on the left. The scores 
are at the bottom of the graph. The various colors 
indicate the different courses. 
It shows that 18% of the students in the Com-
mercial Course achieved perfect scores, 12% in the 
Citizenship Course, 10% in the College Course, 6% 
in the Industrial Arts Course. At the score level 
of 96, we find 26% of the College Course, 24% of 
the Citizenship Course, 20% in the Commercial Course, 
and IS% in the Industrial Arts Course. The lowest 
score in the Industrial Arts Course was 52, in the 
Commercial Course 56, in the College Course 64 and 
in the Citizenship Course 76. 
In Grade X there were fewer children at the 
lower score levels than in either Grade XI or Grade 
XII. This is probably due to the fact that the 
students had received regular arithmetic training 
. 68 
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in the Junior high school. In this grade, too, the 
Commercial students showed very little superiority 
over those in other courses. If corrective work is 
done systematically and regularly in Grade X, the 
percentage of failures in Commercial classes shoul~ 
be much lower in the upper grades. 
,, 
\ 
Table XIII: Showing the distribution of scores, in 
relation to the time in minutes, on the Wi lson MP test, 
given in October, 1939, of the fifty twelfth grade pupils 
in the College Course in High School L. The scores are on 
the left. The time in minutes is at the top. The total 
number of pupils at each score and time level is shown. 
The percentage of pupils at each score level is given. 
Score Time in Minutes Total % 
3 4 5 6 7 8 9 10 11 12 13 14 
-----~-----~---------------------------------------------
100 1 1 2 
96 2 4 1 7 14 
92 1 1 1 2 2 1 8 16 
88 1 3 2 1 7 14 
84 1 1 4 2 1 1 1 ll 22 
80 1 1 1 2 1 6 12 
76 1 1 2 4 
68 2 1 3 6 
64 1 1 2 
40 1 1 2 
36 1 1 1 3 6 
------ -------------~------------------------------- -- -----
Total 4 7 10 7 7 8 4 1 1 1 50 100 
Median Score 84 Median Time 8 
Mean Score 81.92 Mean Time 8.28 
Corrective load, 98% 
71 . 
Table XIII shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson MP test, 
given in October, 1939, to fifty twelfth grade pupils 
in the College Course. 
It shows that one of the pupils, or two per cent, 
achieved a perfect score and required nine minutes to 
complete the test. Seven, or fourteen per cent, 
achieved a s.core of 96, completing the test in six to 
eight minutes. The range of scores was from 100 to 
36, the median being 84 and the mean 81.92. The time 
ranged from five to fourteen mirrates, the median being 
eight and the mean 8.28. Since only one perfect score 
was obtained within the t welve minutes standard limit, 
the corrective load was 98% for this group. 48, or 
96% of the tests were completed within the t welve 
minutes standard limit with the lowest score , 36. 
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Table XIV: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson MP test, 
given in October, 1939, of fifty twelfth grade pupils in 
the Industrial Arts Course in High School L. The scores 
are on the left. The time in minutes i~ at the top. The 
total number of pupils at each score and time level is 
shown. The percentage of pupils at each score level is 
given. 
Score Time in Minutes Total % 
6 7 8 9 10 11 12 13 14 15 
-- - -----~-~--------------------------------·-------------
100 1 1 2 
96 1 1 1 3 6 
92 2 2 1 l 6 12 
88 . 1 1 1 2 1 1 1 8 16 
84 1 3 2 6 12 
80 1 2 1 1 1 6 12 
76 1 1 1 3 6 12 
72 1 1 2 4 8 
68 1 1 2 4 
64 1 2 1 4 8 
60 1 1 2 
56 1 1 2 
52 1 1 2 4 
---------------------------------------------------------
Total 6 4 9 7 7 6 6 1 4 50 100 
Median Score 80 Median Time 9 
Mean Score 79.18 3~ean Time. 9.6 Corrective load 98 0 
'73 
Table XIV shows the median and the mean in both 
score and time, and. the percentage of pupils at the 
various score levels on the f i.rst Wilson MP test, 
given in October, 1939, to fifty twelfth grade pupils 
in the Industrial Arts Course. The total number of 
students at each score and time level is given. 
It shows that one of the pupils, or two per cent, 
achieved a perfect score and required six minutes to 
complete the test. Three, or six per cent, achieved 
a score of 96, completing the test in six to twelve 
minutes. The range of scores was from 100 to 52, the 
median being 80 and the mean 79.18. The time ranged 
from six to fifteen minutes, the median being nine and 
the mean 9.9. Only one of the pupils, or two per cent, 
achieved a perfect score within the twelve minutes 
standard limit . The correct! ve load was, therefore, 
ninety-eight per cent for this group. Forty~five, or 
ninety per cent of the tests, were completed within 
the twelve minutes standard limitwith the lowest 
score ) 52. 
The number of students requiring corrective work 
is large. When the multiplication facts have been 
learned thoroughly enough to have automatic response, 
the time element as well as the standard of achievement 
will improve. 
74 
Table XV: Showing the distribution of scores, in 
relation to the time in ndnu tes, on the Wilson MP te·s t, 
given in October, 1939, of fifty twelfth grade pupils 
in the Citizenship Course in High School L. The scores 
are on the left. The time in minutes is at the top. The 
total number of pupils at each score and time level is 
shown. The percentage of pupils at each score level is 
given. 
Score Time in M.inu tes Total % 
3 4 0 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
------ - ------------------------------------------------------- I. 100 1 1 2 
96 1 1 1 3 6 
92 2 2 1 5 10 
88 1 1 2 4 
84 2 l 2 2 7 14 
80 l 1 2 1 5 10 
76 1 1 1 1 4 8 
72 2 1 2 1 6 12 
68 l 1 2 4 
64 1 1 2 1 5 10 
60 1 1 1 3 6 
56 1 1 2 
52 1 1 2 4 
48 1 1 2 4 
20 l 1 2 
12 1 1 2 
--------------------------------------------------------------Total 2 5 6 10 10 7 4 1 1 1 1 1 1 50 100 
Median Score 76 Median Time 9 
Mean score 73.44 Mean Time 9.14 
Corrective load, 98% 
75 
Table XV shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson MP test, 
given in October, 1939, to fifty twelfth grade pupils 
in the Citizenship Course. The total number of students 
at each score and time level is given. 
It shows that one of the pupils, or two per cent, 
achieved a perfect score and required eight minutes to 
do the test. Three, or six per cent, achieved a score 
of 96, completing the test in six to nine minutes. The 
range of scores was from 100 to 12, the median being 76 
and the mean 73.44. The very low median and mean scores 
achieved by twelfth grade students Justifies the concern 
that was felt for this group. These students must have 
a thorough review of the multiplication facts and 
process with constant drill. The time ranged from five 
to twenty minutes, the median being nine minutes and 
the mean 9.14. Since only one perfect score was 
achieved within the twelve minutes standard limit, the 
corrective load was 98% for this group. Forty-five, 
or ninety per cent of the tests, were completed within 
the twelve minutes standard limit with the lowest 
score 20. The lack of mastery presents the most serious 
problem, but the time element, too, should be considered 
in the corrective work. 
76 
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Table XVI: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson ~~ test, 
given in October, 1939, to fifty twelfth grade pupils 
in the Commercial Course in High School L. The scores 
are on the left. The time in minutes is at the top. The 
total number of pupils at each score and time level is 
shown. The percentage of pupils at each score level is 
given. 
Score Time in Minutes Total % 
5 6 7 8 9 10 11 12 13 14 15 
-----------------------------------------------------------
100 2 2 4 
96 2 1 3 6 
92 1 1 1 2 5 10 
88 1 3 5 1 10 20 
84 1 1 2 4 8 
80 2 3 4 9 18 
76 1 1 2 1 5 10 
72 1 2 1 1 5 10 
68 1 1 2 
64 1 1 1 3 6 
60 1 1 2 
56 1 1 2 
28 1 1 2 
----------------------------------------------------------
Total 5 4 11 9 15 4 1 + 50 100 
Median Score 80 Median Time 8 
Mean Score 80.56 Mean Time 7.98 
Corrective load, 96% 
Table XVI shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the Wilson NIP test, given in 
October, 1939, to fifty twelfth grade pupils in the 
Comn1ereial Course. The total number of students at 
each score and time level is given. 
It shows that two of the pupils, or four per 
cent, achieved perfect scores and required five 
minutes to complete the test. Three, or six per 
cent, achieved a score of 96, completing the test in 
seven to nine minutes. The range of scores was from 
100 to 28, the median being 80 and the mean 80.56. 
The time ranged from five to fifteen minutes, the 
median being eight minutes and the mean 7.98. Only 
two, or four per ·cent of the pupils, achieved perfect 
scores within the eight minutes standard limit. The 
corrective load was, therefore, ninety-six per cent 
for this group • . The large number of pupils showing a 
lack of mastery proved the necessity for corrective 
work. TWenty-nine, or fifty-eight per cent of the 
test, were completed within the eight minutes standard 
limit with the lowest score 60. Too much time was re-
quired by many of the students to complete the test 
78 
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indicating not only a poor foundation on the multipli-
cation facts, but the use of poor habits of work. 
Graph IV shows the scores made by the pupils in 
all four courses in the twelfth grade on the MP test 
given in October, 1939. The percentage of students 
at ea.ch score level is shown on the left. The scores 
are at the bottom of the graph. The various colors 
indicate the different courses. 
It shows that 4% of the students in the Commer-
cial Course achieved perfect scores, and 2% of the 
students in each of the other courses. At the score 
level of 96, we find 14% of the College Course, and 
6% of each of the other courses. The lowest score 
achieved in the Citizenship Course was 12, in the 
Comaiercial Course 28, and in the College Course 36, 
in the Industrial Arts Course 52. 
This graph indicates very definitely a lack of 
mastery in multiplication. The large percentage of 
pupils earning low scores shows the need of correc-
tive teaching on the multiplication fundamentals and 
processes. The percentage of children at the highest 
score levels was gr eater in the College Course than 
in any other course. The commercial students showed 
very little superiority over the other students. 
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Table XVII: Showing the distribution of s cores, in 
relation to the time in minutes, on the V{ilson MP test , 
given in October , 1939 , of fifty eleventh grade pupils 
in the College Course in High School L. The s cor es are 
on the left . The time in minutes is at the top. The total 
number of pupils at each seore and t ime level is shown. 
The percentage of pupils at each score level is given . 
Score Time in Minutes Total 
2 3 4 5 6 7 8 9 10 11 12 13 1.4 15 16 
% 
--------~----- -- -------~--- - -- --~ --- ---- - --- - --------- -- -- --
100 1 1 2 4 
96 3 2 l 1 7 14 
92 1 1 2 1 2 1 1 9 18 
88 1 1 1 2 5 1.0 
84 2 2 1 5 10 
80 . 1 1 1 3 6 
76 1 1 1 1 4 8 
72 1 1 1 1 4 8 
68 1 1 2 
64 1 1 2 
60 1 1 2 
56 1 l l l 4 8 
52 1 1 2 4 
48 1 1 2 
44 1 1 2 
-------------------------------------------------------------
Total l 2 2 6 9 7 7 6 4 2 1 3 50 100 
Median Score 84 Medi an Time 8 
Mean Score 80.08 Mean Time 8 . 48 
Corrective load, 96% 
81 
Table XVII shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson MP test, given 
in October, 1939, to fifty eleventh grade pupils in the 
College Course. The total number of students at each 
score and time level is given. 
It shows that two of the pupils, or four per cent, 
achieved perfect scores and required six to nine min-
utes to complete the tests. Seve~ or fourteen per cent, 
achieved a score of 96, completing the test in seven to 
eleven minutes. The range of scores was from 100 to 44, 
the median be-ing 84 and the mean 80.08. The time ranged 
from two to fifteen minutes, the median being eight and 
the mean 8.48. Only two of the pupils, or four per cent, 
achieved perfect scores within the twelve minutes 
standard limit. The corrective load was, therefore, 
ninetJ-six per cent for this group. Too large a per-
centage of students achieved low scores. It is evident 
that many have not mastered the multiplication facts. 
Forty-one, or eighty-two per cent of the tests, were 
completed within the six minutes standard limit with 
the lowest score 48. 
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Table XVIII: Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson MP 
test, given in October, 1939, of fifty eleventh grade 
pupils in the Industrial Arts Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
4 5 6 7 8 9 10 ll 12 13 14 15 16 
% 
----------------------------------------------------------
100 1 1 2 1 1 6 12 
96 3 4 1 3 2 1 14 28 
92 2 2 2 2 1 9 18 
88 1 1 2 1 2 1 8 16 
84 1 1 2 4 8 
76 1 1 2 4 
72 1 1 2 
68 1 1 2 4 
64 1 1 2 
60 1 1 2 4 
52 1 1 2 
----------------------------------------------------------
Total l 3 2 1 10 6 8 
Median Score 92 
Mean Score 88.16 
4 5 6 2 1 1 
Median Time 
Mean Time 
Corrective load, 92% 
50 100 
10 
9.86 
83 
--
Table XVIII shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson ~~ test, given 
·in October, 1939, to fifty eleventh grade pupils in the 
Industrial Arts Course. The total numb~r of students 
at . each score and time level is given. 
It shows that six of the pupils ,, or twelve per 
cent, achieved perfect scores and required five to 
fifteen minutes. to complete the test. Fourteen, or 
twenty ... eight per cent, achieved a score of 96, com-
pleting the test in eight to fourteen minutes. The 
range of scores was from 100 to 52, the median being 
92 and the mean 88.16. Although the median score is 
high, the percentage of children in need of corrective 
work is also high. The time ranged from four to six-
teen minutes, the median being ten minutes and the 
mean 9.86,. Too much time was r equired by many pupils 
to complete the test, especially those reaching the 
higher score levels. Only four of the pupils, or 
eight per cent, achieved perfect scores within the 
twelve minutes standard limit. The corrective load 
was, therefore, ninety-two per cent for this group. 
Forty, or eighty per ( cent of the tests, were completed 
within the twelve minutes standard limit with the 
lowest score 52. 
84 
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Table XIX: Showing the distribution of scores, in 
relation to the time in minutes , on the Wilson MP test, 
given in October, 1939, to twenty- fi ve eleventh grade 
pupils in the Citizenship Course in High School L. The 
scores are on the left. The time in minutes is at the 
top. The total number of pupils at each score and time 
level is given. The percentage of pupils at each score 
level is . given. 
Score Time in Minutes Total 
5 6 7 8 9 10 11 12 
- ------------ - ---- - ----- - ----------~----- - -------------
100 1 1 4 
96 1 1 4 
92 1 1 2 8 
88 1 2 1 4 16 
84 1 1 1 3 12 
80 1 1 2 4 16 
76 1 1 4 
72 1 1 1 3 12 
68 1 1 4 
60 1 1 4 
56 1 1 4 
52 1 1 4 
36 1 1 4 
32 1 1 4 
-------------------------------------------------------
Total 1 
.Median Score 
Mean Score 
68 
76.0 
1 5 4 5 25 
Median Time 
Mean Time 
Corrective load, 96% 
100 
9 
9. 20 
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Tabl e XIX shows the median and the mean in both 
score and time. and the percentage of pupils at the 
various score levels on the first Wilson MP test, 
given in October, 1939, to twenty-five eleventh 
grade pupils in the Citizenship Course. The total 
number of students at each score and time level is 
given. 
It shows that one of the pupils, or four per 
cent, ac hieved a perfect score and required five 
minutes to complete the test. One, or four per 
cent, achieved a score of 96, completing the test 
in six minutes. The range of scores was from 100 
to 32, the median being 68 and the mean 7 6. 00. The 
time ranged from five to twelve minutes, the median 
being nine minutes and the mean 9.2. Only one of 
the Etudents, or four per cent, achieved a perfect 
score within the twelve minutes standard limit. 
The corrective load was, therefore, 96% for this 
group, A thorough review of the multiplication 
facts and process and regular drill will be neces-
sary for a large percentage of these students. All 
of the tests were completed within the twelve min-
utes standard limit with the lowest score 32. 
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Table XX: Showing the distribution of scores, in 
relation to the time in minutes, on the first Wilson MP 
test, given in October, 1939, of fifty eleventh grade 
pupils in the Con~ercial Course in High School L. The 
scores are on the left. The time in minutes is at the 
top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score 
level is given. 
Score Time in Minutes Total % 
4 5 6 7 8 9 10 
----------------------- ------------------ -~-----------
100 1 1 1 3 6 
96 1 2 1 4 8 
92 2 3 3 1 9 18 
88 2 1 3 . 6 
84 1 3 2 6 12 
80 l. 1 1 1. 4 8 
76 1 1 1 3 6 
72 3 1 4 8 
68 1 2 1 4 8 
64 1 1 1 3 6 
60 1 1 2 
52 1 1 2 
48 1 I 2 
40 1 1 2 
36 1 1 2 
32 1 1 2 
24 1 1 2 
----------------~-------------------------------------
Total 9 5 16 10 5 5 50 100 
87 
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Median Score 
Mean Score 
80 
77.11 
Median Time 
Mean Time 
Corrective load, 94% 
I 
I 
I 
7 
7.24 
I 
I 88 J ------------------1 _______ _ 
- ----·-----·---------------
-------------
Table XX shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson Multiplica-
tion test, given in October, 1939, to fifty eleventh 
grade pupils in the Commercial Course. The total 
number of students at each score and time level is 
given. 
It shows that three of the pupils, or six per 
cent, achi eved perfect scores and required six to 
eight minutes to complete the test. Four, or eight 
per cent, achieved a score of 96, completing the test 
in five t o eight minutes. The range of scores was 
from 100 to 24, the median being 80 and the mean 
77.11. The low median and mean scores made by a 
group of commercial students indicate very definitely 
the need of corrective arithmetic in the commercial 
arithmetic classes. In this group there is a defi-
nite lack of mastery as indicated by the large number 
of low scores. The time ranged from five to ten 
minutes, the median being seven minutes and the mean 
7.24. Since only three of the pupils, or six per 
/ cent, achieved perfect scores within the twelve 
I 
j minutes standard limit, the corrective load was 
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ninety-four per cent for this group. All of the 
tests were completed within the twelve minutes 
standard limit with the lowest score 24. 
Graph V shows the scores made by the pupils in 
all four courses in the eleventh grade on the MP 
test given in October, 1939. The percentage of 
students at each score level is shown on the left. 
The scores are at the bottom of the graph. The 
various colors indicate the different courses. 
It shows that 12% of the students in the In-
dustrial Arts Course achieved perfect scores, 6~ 
in the Commercial Course, and 4% in the College and 
Citizenship Courses. At the score level of 96, we 
find 28% in the Industrial Arts Course, 14% in the 
College Course, 8% in the Commercial Course and 4% 
in the Citizenship Course. The lowest score earned 
in the Corr~ercial Course was 36, in the Citizenship 
and College Course was 44, in the Industrial Arts 
Course fi2. 
The large percentage of students earning low 
scores proves the necessity for corrective teaching. 
This is especially true in the Commercial Course 
where we find the largest number of students at the 
90 
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lower score levels. In this grade, the Industrial 
Arts students showed superiority over all the others. 
This graph shows clearly the handicap existing in 
the Commercial Course which contributes so largely 
to the failures in the commercial work. 
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I Table XXI:· Showing the distribution of scores, ~n 
'I 
I 
I 
relation to the time in minutes, on the Wilson Multipli- I 
cation test, given in October, 1939, of fifty pupils of 
the tenth grade in the College co-arse in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 
% 
---------------------------------------------------------
100 2 1 2 1 1 7 14 
96 1 l 2 4 
92 1 2 1 1 5 11 22 
88 1 1 1 1 4 8 
84 1 1 4 1 1 1 9 18 
76 1 1 1 2 1 1 7 14 
72 1 1 1 3 6 
68 1 1 2 4 
64 1 1 1 3 6 
56 1 1 2 
36 1 1 2 
---------------------~------------------------ - ----------
Total 
Median score 
Mean Score 
1 4 7 7 10 10 2 1 5 2 1 50 100 
84 
83.6 
Median Time 10 
Mean Time 10.3 
Corrective load, 88% 
Table XXI shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson Multiplica-
tion tests, given in October, 1939, to fifty tenth 
grade pupils in the College Course. The total number 
of students at each score and time levei is given. 
It shows that seven of the pupils, or fourteen 
per cent, achieved perfect scores and required seven 
to fourteen minutes to complete the test. Two, or 
four per cent, achieved a score of 96, completing 
the test in ten and eleven minutes, each. The range 
of scores from 100 to 36, the median being 84 and the 
mean 83.6. The time ranged from five to sixteen min-
utes, the median being ten minutes and the mean 10.3. 
Since six of the perfect scores, or twelve per cent, 
were obtained within the twelve minutes standard 
/1 . limit, the corrective load was 88% for this group. · 
Forty-one, or eighty-two per cent of the tes t j were 
completed within the twelve minutes standard limit 
with the lowest score 36. 
94 
Table XXII: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Multipli-
cation test, given in October, 1939, of fifty tenth grade 
pupils in the Industrial Arts Course. in High School L. 
The scores are on the left. The time in minutes is at the 
top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score 
level is given. 
Score Time in Minutes Total % 
100 
96 
92 
88 
80 
84 
76 
72 
68 
64 
48 
32 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 2 1 
l 
1 2 
3 1 
1 
2 1 
1 2 1 
2 2 1 . 1 
1 
1 
1 1 2 
1 l 
1 
1 
1 
1 
1 
2 1 
1 
2 1 
1 l 
1 
1 
0 0 
8 16 
3 6 
9 18 
4 8 
7 14 
6 12 
5 10 
1 2 
5 10 
1 2 
1 2 
-----------------------------------------------------------
Total 2 3 7 2 7 8 6 1 2 5 3 2 l 1 50 100 
Median Score 84 Median Time 10 
Mean Score 80.56 Mean Time 10.46 
Corrective load, 100% 
95 
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Table XXII shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson Multiplica-
tion test, given in October, 1939, to fifty tenth 
grade students in the Industrial Arts Course. The 
total number of students at each score and time level 
is given. 
It shows that there were no perfect scores. 
j Eight of the pupils, or sixteen per cent, achieved 
I 
I 
a score of 96, completing the test in five to eleven 
minutes. The range of scores was from 100 to 32, 
the median being 84 and the mean 80.56. The time 
ranged from five to nineteen minutes, the median 
being 10 and the me·an 10,.46. Since there were no 
perfect scores, the corrective load was lOO% for 
this. group. Thirty-six of the tests, or seventy-
two per cent, were completed within the twelve min-
utes standard limit with the lowest score being 48. 
Students of the Industrial Arts Course will be 
greatly handicapped by the poor foundations in mul-
tipl i cation indicated by this table. Too much time 
was required to complete many of the tests. This 
leads to the conclusion that the multiplication 
· facts had not been learned thoroughly enough to be -
come automatic responses. 
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Table XXIII: Showing the distribution of scores, 
in relati.on to the time in minutes, on the lilson Multi-
plication test, given in October, 1939, of twenty-five 
tenth grade pupils in the Citizenship Course in High 
School 1. The scores are on the left.. The time in min-
utes is at the top. The total number of pupils at each 
score and time level is shown. The percentage of pupils 
at each score level is given. 
score Time in Minutes Total 
3 4 5 6 7 8 9 10 11 12 13 14 15 
% 
--------------~---------------------- - --------------------
100 1 1 4 
96 1 1 2 8 
92 1 1 4 
88 1 1 2 1 5 20 
80 1 1 4 
84 2 1 3 12 
72 1 1 1 2 5 20 
60 2 2 8 
56 1 1 4 
52 1 1 4 
48 1 1 2 8 
36 1 1 4 
----------------------------------------------------------
Total 
:Median Score 
Mean Score 
2 2 3 2. 3 1 3 1 2 6 25 100 
84 Median Time 11 
75.08 Mean Time 10.04 
Corrective load, 96~ 
1 
Table XXIII shows the median and the mean in 
both score and time, and the percentage of :pupils at 
the various score levels on the Wilson Multiplication 
test, given in October, 1939, to twenty-five tenth 
grade :pupils in the Citizenship Course. The total 
number of students at each score and time level is 
given. 
· It shows that one of the pupils, or fou.r per 
cent, achieved a :perfect score and required eleven 
minutes to com:pl ete the test. Two, or eight :per 
cent, achieved a score of ninety-six, completing the 
test in five and ten minutes, each. The range of 
scores was from 100 to 36, the median being 84 and 
the mean 75.08. The time ranged from five to fifteen 
minutes, the median being eleven and the mean 10.04. 
Since only one of the students, or four :per cent, 
achieved a :perfect score within the twelve minutes 
standard limit, the corrective load was ninety ... six 
per cent for this group. The large percentage of 
students achieving low scores shows the lack of mas-
tery of the multiplication facts. Constant drill 
will be needed to definitely establish these facts. 
Seventeen of the tests, or sixty-eight per cent, 
98 
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were completed within the twelve minutes standard 
limit with the lowest score 48. 
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Table XXIV: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Multipli-
cation test, given in October, 1939, of fifty tenth 
grade pupils in the Commercial Course in High School L. 
The scores are on the left. The time in minutes is a.t 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
3 4 5 6 7 8 9 10 11 12 
100 1 1 2 4 
96 1 1 2 4 
92 1 1 1 4 '7 14 
88 1 1 4 1 1 1 1 10 20 
84 1 2 3 1 7 14 
80 2 2 4 8 
76 1 1 2 
72 1 1 1 3 6 
68 1 1 2 4 8 
64 1 1 1 1 4 8 
60 1 1 2 
56 1 1 2 
52 1 1 2 4 
36 1 1 2 
12 1 1 2 
---------------------------------~----------------------
Total 2 3 4 6 12 8 1 10 
Median Score 
Mean Score 
84 
78.6 
4 1 
Median Time 
Mean Time 
50 100 
7 
7.74 
I Corrective load, 96% 
I 
100 
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Tabl e XXIV shows the median and the mean in 
both score and time, and the percentage of pupils 
at the various score levels on the first Wilson 
Multiplication test, given in October, 1939, to 
fifty tenth grade pupils in the Commercial Course. 
The total number of students at each score and time 
level is given. 
It shows that two of the pupils, or four per 
cen t, achieved perfect scores, requiring seven min-
utes for one and eight minutes for the other, to 
complete the test. Two of the pupils, or four per 
cent, achieved a score of 96, completing the test 
in six to seven minutes. · The range of scores was 
from 100 to 12, the median being 84 and the mean 
78.6. The time ranged from three to twelve minutes, 
the median being seven minutes and the mean 7.74. 
Two of the perfect scores, or four per cent, were 
completed within the twelve minutes standard limit. 
The corrective load was, therefore, ninety-six per 
cent for this group. All of the tests were com-
p+eted witnin the twelve minutes standard limit, 
the lowes t score being 12. 
This table indicates very definitely the need 
101 
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of corrective work on the multiplication facts. It 
is probable, too, that there is a process difficulty 
in this group, especially among those students reach-
ing the lower score levels. Special attention should 
be given to the weaknesses of tenth grade commercial 
pupils in order to insure success in commercial · 
classes for the next two years. 
Graph VI shows the scores made by the pupils in 
all four courses in the tenth grade on the MP test 
given in October, 1939. The percentage of students 
at each score level is shown on the left. The scores 
are at the bottom of the graph. The various colors 
indicate the different courses. 
It shows that 14% of the students in the College 
Course achieved perfect scores, 4% in the Commercial 
and Citizenship Course and no perfect scores in the 
Industrial Arts Course. At the score level of 96, 
we find 16% of the Industrial Arts Course, 8% of the 
Citizenship Course and 4% of the College and Commer-
cial Courses. The lowest score earned in the Commer-
cial Course was 12, in the Industrial Arts Course 32, 
and in the College and Citizenship Courses 36, 
Here, as in the two higher grades, we find a 
I J I 
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very high percentage of students in need of correc-
tive work. A mastery program in multiplication in 
Grade X is obviously needed. Such a program should 
leesen the corrective load in Grades XI and XII, 
This is especially true in the Commercial classes 
where, it has been seen, there is such a poor 
foundation on the addition and multiplication facts. 
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Table XXV: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Subtrac-
tion test, given in October, 1939, of fifty twelfth 
grade pupils in the Commercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total % 
2 3 4 5 6 7 8 9 
--------------------------~----------------------------
100 
96 
92 
88 
84 
80 
76 
72 
60 
48 
1 
2 
2 
6 
5 
4 
1 
1 
1 
4 
3 
1 
4 
1 
1 
1 
3 1 
2 
2 
1 
1 
15 
10 
7 
8 
2 
4 
1 
1 
1 
1 
30 
20 
14 
16 
4 
8 
2 
2 
2 
2 
-------------------------------------------~-----------
Total 5 18 15 
Median Score 
.Mean Score 
92 
91.04 
8 2 1 1 
Corrective load, 72% 
50 
Median Time 
Mean Time 
100 
4 
3.82 
105 
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Table XXV shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the first Wilson Subtraction 
test, given in October, 1939, to fifty twelfth grade 
1 students in the Commercial Course. The total number 
I of students at each score and time level is given. 
I 
. I It shows that fifteen of the pupils, or thirty 
per cent, achieved perfect scores and required from 
two to seven minutes to complete the test. Ten, or 
twenty per cent, achieved a score of 96, completing 
t' 
the tests in two to four minutes. The' range of 
scores was from 100 to 48, the median being 92 and 
the mean 91.04. The time ranged from two to eight 
minutes, the median being four minutes and the mean 
3.82. Fourteen of the pupils, or twenty~eight per 
c ent, achieved perfect scores within the five minutes 
stnadard limit. The corrective load was, therefore, 
seventy-two per cent for this group. Forty-six, or 
ninety-two per cent of the tests, were completed 
within the five minutes standard limit with the 
lowest score 48. The lower scores, attained by 
twelfth grade Commercial students, are indicative 
of the type of work they will be able to accomplish 
in the regular commercial arithmetic classes. 
----- ·--------------·-- -~ --·-------------==--=--==:::.:=::::.-=.:::::::-- ·· 
Table XXVI: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Subtrac-
tion test, given in October, 1939, of fifty eleventh 
grade pupils in the Commercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
1 2 3 4 5 6 7 8 
------------------------------------------------------
100 
96 
92 
88 
84 
80 
76 
68 
56 
40 
0 
1 
1 
1 
3 
1 
6 
4 
4 
2 
7 
4 
1 
l 
5 
1 
1 
l 
1 
1 
l 
l 
l 
l 
10 
12 
13 
1 
3 
5 
1 
2 
1 
l 
1 
20 
24 
26 
2 
6 
10 
2 
4 
2 
2 
2 
------------------------------------------------------
Total 
Median Score 
Mean Score 
1 6 14 23 
92 
87.23 
5 1 
Corrective load, 82% 
50 
Median Time 
Mean Time 
,100 
5 
4.56 
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Table XXVI shows the median and the mean in 
both score and time, and the percentage of pupils at 
the various score levels on the first Wilson Subtrac-
tion test, given in October, 1939, to fifty eleventh 
grade students in the Commercial Course. The total 
number of students at each score and time level is 
given. 
It shows that ten of the pupils, or tvventy per 
cent, achieved perfect scores and required from 
three to six minutes to complete the test. Twelve, 
or twenty-four per cent, achieved a score of 96, 
completing the test in three to five minutes. The 
range of scores was from 100 to 0, the median being 
92 and the mean 87.23. The time ranged from two to 
seven minutes, the median being five minutes and the 
mean 4.56. Nine of the pupils, or eighteen per cent, 
achieved perfect scores within the five minutes 
standard limit. The corrective load was, therefore, 
eighty-two per cent for this group. Forty-four, or 
eighty-eight per cent of the tests, were completed 
within the five minutes standard limit with the 
lowest score 0. 
~== l=occ~~c===ccc=~=~=~==~c~.==~~==cc~c=o-=~=~~-=~.~=~• 
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Table XXVII: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Subtrac-
tion test, given in October, 1939, of fifty tenth grade 
pupils in the Commercial Course in High School L. The 
scores are on the left. The time in minutes is at the 
top. The total number of pupils at each score and time 
level is shown. The percentage of pupils at each score 
level is given. 
Score Time in Minutes Total 0& I 
2 3 4 5 6 7 8 9 
--------------------------------------------------------
100 
96 
92 
88 
84 
80 
72 
60 
28 
20 
0 
2 
3 
6 
2 
2 
l 
1 
3 1 
5 1 
4 2 
1 
6 
2 
1 
1 
1 
l 
1 5 10 
12 24 
8 16 
6 12 
1 2 
1 9 18 
2 4 8 
1 2 
1 2 
1 2 
2 4 
--------------------------------------------------------
Total 2 14 26 4 4 50 100 
Median Score 88 Median Time 5 
Mean Score 82.18 Mean Time 4.88 
Corrective load, 92% 
Table XXVII shows the median and the mean in 
both score and time, and the percentage of pupils 
at the various score levels on the first Wilson 
Subtraction test, given in October, 1939, to fifty 
tenth grade pupils in the Corr~ercial Course. The 
total number of students at each score and time 
level is given. 
It shows that five of the pupils, or ten per 
cent, achieved perfect scores and required four to 
seven minutes to complete the test. Twelve, or 
twenty-four per cent, achieved a score of 96, com-
pleting the test in three to six minutes. The 
range of scores was from 100 to 0, the median being 
88 and the mean 82.18. The time ranged from three 
to seven minutes, the median being five minutes and 
the mean 4.88. Four of the pupils, or eight per 
cent, achieved perfect scores within the five min-
utes standard limit. The corrective load was, there-
fore, ninety-two per cent for this group. A large 
pe.rcentage of students showed a complete lack of 
mastery of the subtraction facts. Corrective work, 
systematically and scientifically carried on, will 
build the strong foundations necessary in the eom-
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mercial arithmetic classes. Forty-two, or eighty-
four per cent of the tests, were completed within 
the five minutes standard limit with the lowest 
score 0. 
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Table XXVIII: Showing the distribution of scores, 
in relation to the time in minutes, on the Wilson Short 
Division test, given in Octo.ber, 1939, of fifty twelfth 
grade pupils in the Commercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top.The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score . 
4 
100 3 4 
96 1 2 
92 2 5 
88 2 2 
84 1 3 
80 2 2 
76 1 
72 
68 3 
64 1 
56 1 1 
40 
32 
24 1 
Total 12 25 
Median Score 
Mean Score 
Time in Minutes 
5 
l 
1 
1 
2 
1 
1 
7 
84 
80.24 
6 
2 
1 
7 8 
1 
1 
1 
2 1 
9 
Total 
10 
7 14 
3 6 
9 18 
4 8 
7 14 
4 8 
2 4 
2 4 
4 8 
2 4 
2 4 
1 2 
2 4 
1 2 
50 100 
Median Time 4 
Mean Time 4.22 
Corrective load, 86% 
. I 
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Table XXVIII shows the median and the mean in 
both score and time, and the percentage of pupils at 
the various score levels on the Wilson SDP test, 
given in October, 1939, to fifty twelfth grade pupils 
in the Commercial Course. The total number of stu-
dents at each score and time level is given. 
It shows that seven of the pupils, or fourteen 
per cent, achieved perfec·t scores and required three 
to four minutes to complete the test. Three; or six 
per cent, achieved a score of 96, completing the 
test in three to four minutes. The range of scores 
was from 100 to 24, the median being 84 and the mean 
80.24. The time ranged from three to eight minutes, 
the median being four minutes and the mean 4.22. 
Seven of the pupils, or fourteen per cent, achieved 
perfect scores within the five minutes standard 
limit. The corrective load was, therefore, eighty-
six per cent for this group. Forty-four, or eighty-
eight per cent of the tests, were completed within 
the five minutes standard limit with the lowest 
score 24. 
The high percentage of student~ achieving low 
scores shows the lack of mastery in Short Division. 
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I i Here, again, may be felt the weakness on multipli-
cation facts that was apparent in the multiplication 
tests spoken of previously. Gre.at concern is felt 
for twelfth grade commercial students who are so 
handicapped by poor foundations i n the fundamentals. 
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Table XXIX: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Short 
Division test, given in October, 1939, of fifty eleventh 
grade pupils in the Commercial Course in High School L. 
The scores are. on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score 
2 
Time in Minutes 
4 5 6 7 8 9 
Total % 
10 
--------------------------------------------------------
Median score 88 Median Time 5 
Mean Score 81.6 Mean Time 5 
I Corrective load, 92% 
:=:::::..-=--==-=-- i:::=:.-=---=====---======--=====--====:::.:c-:.:::.::-::=:.:-..::·_=.::::.:::::.::== ===:.:=;::.:o:-:::o::-=:: ::.:::::=::::-_-::::::::.:::--=:-=----==::.:=:::=::=--===--:::::::--=:· -==-:..::=:::::.:::::.:::.=:== 
I 
I 
~. ,. 
'\ · . ..,:. 
\ 
\ ' 
II 
i 
I 
I 
Table XXIX shows the median and the mean in 
both score and time, and the percentage of pupils at 
the various score levels on the Wilson Short Division 
test, given in October, 1939, to fifty eleventh grade 
.pupils in the Commercial Course. The total number of 
students at each score and time level is given. 
It shows that five of the pupils, or ten per 
cent, achieved perfect scores and required four to 
six minutes to complete the test. Five, or ten per 
cent, achieved a score of 96, completing the test in 
three to five minutes. The range of scores was from 
100 to 32, the median being 88 and the mean 81.6. 
The time ranged from three to eight minutes, the 
median being five minutes and the mean 5. Only four 
of the pupils, or eight per cent, achieved perfect 
scores within the five minutes standard limit. The 
corrective load was, therefore; ninety-two per cent 
for this group. Thirty-seven, or seventy-four per 
cent of the tests, were completed within the five 
minutes standard limit with the lowest score 52. 
Such scores are indicative of the type of work that 
can be expected from these students in the commer-
cial arithmetic classes. 
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Table XXX: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Short 
Division test, given in October, 1939, of fifty tenth 
grade pupils in the Commercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total % 
4 5 6 7 8 
-----------------------------------------~------------
100 
96 
92 
88 
84 
80 
76 
72 
60 
48 
44 
36 
28 
24 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
2 
4 
3 
1 
2 
1 
2 
3 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
4 
5 
5 
6 
6 
7 
8 
1 
3 
1 
1 
1 
1 
1 
8 
10 
10 
12 
12 
14 
16 
2 
6 
2 
2 
2 
2 
2 
------------------------------------------------------
Total 
Median Score 
Mean Score 
10 17 11 10 
84 
79.11 
2 50 100 
Median Time 5 
Mean Time 5.54 
Corrective load• 96% 
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Table XXX shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the Wilson Short Division 
test, given in October, 1939, to fifty tenth grade 
pupils in the Commercial Course. The total number 
of students at each score and time level is given. 
It shows that four of the pupils, or eight per 
cent, achieved perfect scores and required four to 
seven minutes to complete the test. Five, or ten 
per cent, achieved a score of 96, completing the 
test in four to seven minutes. The range of scores 
was from 100 to 24, the median being 84 and the mean 
79.11. The tin-,e ranged from four to eight minutes, 
the median being five .minutes and the mean 5.54. 
Only two of the pupils, or four per cent, achieved 
perfect scores within the five minutes standard limit. 
The corrective load was, therefore, ninety-six per 
cent for this group. ~venty-seven, or fifty-four 
per cent of the tests, were completed within the 
five minutes standard limit with the lowest score 24. 
Too much time was required by many of the students 
to complete the test. 
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Table XXXI: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Long 
Division test, given in October, 1939, of fifty twelfth 
grade pupils in the Commercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in Minutes Total 
7 8 9 10 11 12 13 14 15 16 19 
100 1 1 2 1 1 6 12 
96 1 3 2 1 1 8 16 
92 1 1 4 1 1 8 16 
88 2 1 2 1 4 10 20 
84 3 1 2 6 12 
80 1 1 2 1 5 10 
76 1 1 2 
72 1 1 2 
68 1 1 2 4 
64 1 1 2 
48 1 1 2 
28 1 1 2 
---- - ----------- - ------------------------- - ---~- - -------
Total 3 6 7 12 6 7 1 3 3 1 1 50 100 
Median Score 88 Median Time lO 
Mean Score 86.24 Mean Time 10.74 
Corrective load, 88% 
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Table XXXI shows the median and the mean in both 
score and time, and the percentage of pupils at the 
various score levels on the Wilson Long Division test, 
given in October, 1939, to fifty twelfth grade pupils 
in the Commercial Course. The total number of stu-
dents at each score and time level is given. 
It shows that six of the pupils, or twelve per 
cent, achieved perfect scores and required seven to 
thirteen minutes to complete the test. _ Eight, or 
sixteen per cent, achieved a score of 96, completing 
the test in seven to fifteen minutes. The range of 
scores was from 100 to 28, the median being 88 and 
the mean 86.24. The time ranged from seven to nine-
teen minutes, the median being ten minutes and the 
mean 10.74. Only six of the pupils, or twelve per 
cent, achieved perfect scores within the fifteen min-
utes standard limit. The corrective load was, there-
fore, eighty-eight per cent for this group. Forty-
eight, or ninety-six per cent of the tests, were 
completed within the fifteen minutes standard limit 
with the lowest score 28. 
It is interesting to note the time element as 
compared with that in the multiplication tests. A 
120 
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, large percentage of the tests were completed within 
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a reasonable time with good scores. A comparison of 
the three highest score levels of this table with 
those of Table XXVIII shows that the Long Division 
test was more successfully completed than the Short 
Division test. Is it because Short Division is now 
taught the Long Division way that we have this diffi-
culty in Short Division? Or, is it due to the fact 
that in Short Division a spontaneous response is ex-
peeted and in Long Division there is a chance to work 
out the answer in the example? 
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Table XXXII: Showing the distribution of scores, in 
relation to the time in minutes, on the Wilson Long Divi-
sion test, given in October, 1939, of fifty eleventh 
grade pupils in the Coffimercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. 
Score Time in MimJ. tes Total fo 
7 8 g ·1o 11 12 13 14 15 16 17 18 19 20 22 
----------------------------------------------------------
100 1 1 1 1 1 5 10 
96 1 1 1 1 1 1 2 8 16 
92 1 1 1 4 2 9 18 . 
88 1 2 1 1 1 6 12 
84 1 1 2 4 8 
80 1 1 2 
76 1 1 2 4 
72 1 1 1 2 1 6 12 
68 0 0 
64 1 1 2 
60 1 1 2 1 5 10 
48 1 1 2 
40 1 1 2 4 
----------------------------------------------------------
Total 2 4 2 8 4 5 4 8 10 1 1 1 50 100 
Median Score 88 Median Time 12.5 
Me~n Score 80.22 Mean Time 12.36 
Corrective load, 90% 
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Table XXXII shows the median and the mean in 
both score and time, and the percentage of pupils at 
the various score levels on the Wilson Long Division 
test, given in October, 1939, to fifty eleventh grade 
pupils in the Commercial Course. The total number of 
students at each score and time level is given. 
It shows that five of the pupils, or ten per 
cent, achieved perfect scores and required nine :to 
fourteen minutes to complete the test. Eight, or six-
teen per cent, achieved a score of 96, completing the 
test in seven to fifteen minutes. The range of scores 
was from 100 to 40, the median being 88 and the mean 
80.22. The time ranged from seven to twenty-two min-
utes, the median being 12.5 minutes and the mean 1.2.36. 
Five of t he pupils, or ten per cent, achieved perfect 
scores within the fifteen minutes standard limit. The 
corrective load was, therefore, ninety per cent for 
this group. Forty-seven, or ninety-four per cent of 
the tests, were completed within the fifteen minutes 
s tandard linli t with the lowest score 40. 
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Table XXXIII: Showing the dis .tribution of scores, 
in relation to the time in minutes, on the Wilson Long 
Division test, given in October, 1939, of fifty tenth 
grade pupils in the Con~ercial Course in High School L. 
The scores are on the left. The time in minutes is at 
the top. The total number of pupils at each score and 
time level is shown. The percentage of pupils at each 
score level is given. ' 
Score Time in Minutes Total 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 24 
100 
96 
92 
88 
84 
80 
76 
72 
48 
40 
10 1 
1 
1 
2 
1 
1 
1 1 
1 
2 
2 
1 
1 
2 
2 
1 2 
5 
1 1 
2 
1 
1 
3 1 
2 
1 
1 1 
1 
1 
1 
1 
1 
1 
1 
4 
5 
10 
5 
2 
7 
7 
6 
1 
2 
1 
8 
10 
20 
10 
4 
14 
14 
12 
2 
4 
2 
----------------------------------------------------------
Total . 1 
Median Score 
Mean Score 
5 6 3 5 7 5 5 6 2 4 1 50 100 
84 
81.4 
Corrective load, 92% 
Median Ti!Ue 13 
Mean Time 12.5 
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Table XXXIII shows the median and the mean in 
both score and time, and the percentage of pupils 
at the various score levels on the Wilson Long Divi-
sion test, given in October, 1939, to fifty tenth 
grade pupils in the Commercial Course. The total 
number of students at each score and time level is 
given. 
It shows that four of the pupils, or eight per 
cent, achieved perfect scores and required nine to 
fifteen minutes to complete the test. Five, or ten 
per cent, achieved a score of 96, completing the 
test in nine to twenty minutes. The range of scores 
was from 100 to 10, the median being 84 and the mean 
81.4. The time ranged from six to twenty-four min-
utes, the median being thirteen minutes and the mean 
12.5. Four of the pupils, or eight per cent, achieved 
perfect scores within the fifteen minutes standard 
limit. The corrective load was, therefore, ninety-
two per cent for this group. Thirty-seven, or sev-
enty-four per cent of the tests, were completed 
within the fifteen minutes standard limit with the 
lowest score 10. 
The small percentage of pupils reaching the 
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I JlP Test 
--~----------~----~---~~------~--~--~----~------~-------~~·--Per Cent Low Score 
Course Gr. of Perfect Mean Corrective Mean Of 
Scores Load Load Time Group 
-----~------~------~---·----~-----------~--------------------
College XII 2% 81•92 98% 8•28 36 
Industrial 2% 79,18 98% 9.6 52 
Arts 
Citizenship 2% 73.44 98fo 9.4 12 
Commerc!a1 4% 80.56 96% 7.98 28 
College XI 2% ao.o8 96% 8•48 44. 
Industrial 12% 88.16 92% 9•86 62 
Arts 
Citizenship 4% 76.0 96% 9.20 32 
Commercial 6% 77.11 94% 7.24 24 
College X 14% 83.6 88% 10.3 36 
Industrial 0 80;56 100% 10.46 32 
Arts 
Citizenship 4% 75•08 96% 10.04 36 
Commercial 4% '18.6 96% 7.74 12 
· Table XXXIV read horizontally shows that, on the AP test 
in the College Course in Grade XII, 8% of the pupils achieved 
perfect scores, the mean score was 88,4, the corrective load 
was 92% for the group, the mean time was 5e24 minutes and the 
lowest score was 52 on the AP test. On the MP test, 2% of 
' the pupils o.f the twelfth grade, College Course, achieved per-
fect scores, the mean score was 81,92, the corrective load 
98% for the group, the mean time was 8.28 minutes, and the 
lowest score was 36. 
The rest of the table is read in a similar manner. 
--··---------- -------·-·-·--· == 
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higher score levels and the length of time required 
to complete the test indicate both a lack of mastery 
of the long division process and a poor foundation 
in the fundamentals. Long Division, which is com-
posed of all four processes, cannot be done success-
fully if the processes and the arithmetic facts have 
not been learned thoroughly. 
Tables XLVI through XLVIII show the distribution 
of scores and time on the Wilson tests on the four 
processes achieved by all the Commercial students of 
Grades X, XI, XII. The students are referred to by 
number and the age of each is shown. These tables 
are found in Appendix A. Tables XLIX through LI 
show the distribution of scores and time on the 
Wilson AP and JJIP tests achieved by the students in 
the College, Citizenship and Industrial Arts Course 
of Grade XII. Tables LII through LVII show the 
distribution of scores and time on the Wilson AP 
and MP tests achieved by the students in the College, 
Citizenship and Industrial Arts Courses in Grades 
XI and x. All of these tables are found in 
Appendix A. 
i . 
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CHAPTER III 
ERRORS ON THE INITIAL TESTS IN ADDITION AND MULTIPLICATION 
It is nearly impossible through the study of test 
papers alone to truly diagnose the causes of error. 
There are too many factors such as counting and poor 
work habits that are not revealed simply from observing 
wrong answers. Buswell says that inference based on the 
answer not only fails to disclose the real causes of 
error but suggests types of error which the pupil does 
not make. Frequently, the pupil may secure the correct 
answer, but only after a long period and with cumbersome 
methods of work, methode which would never result in a 
satisfactory degree of efficiency in arithmetic. 1 
This method of diagnosis was supplemented by obser-
vation of the pupil as he worked and by oral recitation• 
The writer kept a list of pupils having poor work habits, 
those who were slow, or who lacked sustained interest, 
and those who were restless or became emotionally dis-
turbed over their work. 
Buswell says, "Diagnosis is incomplete until one 
finds out the mental processes going on in the mind of 
the child that causes him to commit the error•"2 This 
!Buswell, G.T.-Diagnostic Studies in Arithmetic p.87 
2Buswell, G.T. and Judd, C.H ... "Summary of Educational 
Investigation Relating to Arithmetie"-U. of Chicago Press 
June 1926. p.91. 
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opinion is strengthened by Myers who says, "Children's 
errors are rarely matters of carelessness and should not 
1 
be treated as such." 
The writer followed the procedure in analysis of 
errors suggexted in the book, Diagnostic and Remedial 
2 
Work in Arithmetic Fundamentals. 
"Steps in analysis of errors: 
1. A distribution of the failures on each example 
was made. A graph of the results pointed out more clear-
ly the failures in the test. 
2. The various types of errors under each example 
were recorded. This showed the teacher the outstanding 
types of errors. 
3. A study was made of the causes of error as in-
dicated by the types of errors; e. g., misreading signs 
and words, wrong placement of figures, etc. 
4. Poor habits of work were listed after analyzing 
the test papers; e. g., use of dots for counting, 
crutches, etc." 
Errors in Addition. 
This study revealed that the most common cause of 
error in addition was the lack of skill with the number 
1 Myers, G. C. The Prevention and Correction of 
Errors, Plymouth Press; Chicago, '2s--p. 9 
2Lazar, May Diagnostic and Remedial Work in Arith-
Metic Fundamentals for Intermeaiate Grades~w~ork 
Board of Education or-city of New York, Bureau of 
Reference, Research, and Statistids, Pub. #21, 1928 pp.31-32 
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facts especially those in the upper decade. Counting 
created a serious problem with m~n¥ of the students. 
The habit was so natural and of such long standing that, 
in many cases, the response was almost as rapid as that 
which comes from a thorough knowledge of the combinations. 
Buswell says, "The habit of counting is apparently 
a direct lack of knowledge of the number facts. If the 
child does not know the sum of .two digits, counting is 
1 the most primitive and sure solution of his difficulties." 
Samples of examples misse~ indicate other diffi-
culties noted by the writer: 
1. Errors in combinations 
6 f. 9 • 14 
2. Zero combinations (probably due to confusion with 
multiplication) 
7 
0 
-a 
3. Mistakes in bridging the tens 
35 
473 
468 
986 
4. Forgetting to carry 
78 
96 
6 
70 
46 
'276 
lBuswell, G. T. Diagnostic Studies in Arithmetic 
P• 89 
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5. Carrying the wrong digit 
'76 
98 
'73 
46 
'74 
412 
6. Writing both digits of the sum Qf a single column in 
the answer 
14 
29 
'768 
'7921 
Table XXXV shows the distribution by courses in 
Grade XII of the frequency with which the various 
examples of the AP test were missed, that is, the wrong 
answer given. It is read horizontically as follows: 
Example A was missed by '7 pupils in the College Course, 
0 in the Commercial, 11 in the Industrial Arts, 5 in 
the Citizenship, making a total of 23 pupils in all four 
courses missing that example. The greatest number of 
pupils missed example X which had a total of 65 pupils 
in all the courses missing that example. Of these, 1'7 
were in the College and Commercial, 16 in the Industrial 
Arts, and 15 in the Citizenship. Example E was missed 
by only 4 pupils, of whom, 1 was in the College, 2 in 
the Commercial, and 1 in the Citizenship Course. 
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Table XXXV;·Showing the frequency with which the 
various e~amples on the AP test were missed by the fifty 
pupils in each of the four courses in Grade XII. 
EXAMPLES COLLEGE COMMERCIAL INDUSTRIAL ARTS CITIZENSHIP TOTAL 
A 7 0 ll 0 23 
B 3 2 4 4 13 
c 0 2 1 3 11 
D 1 1 2 2 6 
E 1 2 0 1 4 
F 3 2 4 0 14 
G 0 3 4 4 11 
H 2 3 2 2 9 
I l 2 1 1 5 
J 2 0 4 0 6 
K 1 1 3 2 7 
L 2 l 4 3 10 
},1 1 5 1 1 8 
N 3 6 4 1 14 
0 5 12 3 3 23 
p ll 7 6 6 30 
Q. 2 4 9 2 17 
R 3 6 4 4 17 
s '1 6 l 3 17 
T g 6 6 2 23 
u 12 10 17 1'1 56 
v 12 g 16 10 47 
w '1 5 10 8 30 
X 17 17 16 15 65 
y g g 10 4 32 
-----~ 
..,, __ ,.. __ 
-~-··- --··--
.... ___ .., 
Total no. 126 121 143 108 498 
of pupils 
in each 
course miss ... 
ing examples 
on AP test. 
Table XXXV, read horizontally, shows that on example 
A, 7 pupils missed in the College Course, 0 in the Com-
mercial Course, 11 in the Industrial .Arts Course, and 
5 in the Citizenship Course, making a total of 23 pupils 
in all four courses missing on this · xample. 
The rest of the table is read in the same way. 
Tables XXXVI--XL are arranged and read in the same 
manner. 
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From this analysis the following examples were 
missed by 30 or more pupils: P, U, V, W, X, andY. 
The example missed by most pupils _ (X with 65) included 
these difficulties: 7 addends, 4 columns, zero, carrying 
and money. 
This analysis showed how often each example on the 
test was done incorrectly. It .showed the type of 
example failed on most frequently and the type on which 
much drill was needed. 
As a result of this analysis the following steps 
were carried out: the addends and columns were limited 
to five, but this was led up to as the maximum from two, 
three and four columns; work was simplified at first and 
fewer process step difficulties were included. 
Table XXXVI shows the distribution by courses in 
Grade XI of the frequency with which the various examples 
of the AP test were missed, that is, the wrong answer 
given. It is read horizontically as follows: Example A 
was missed by 3 pupils in the College Course, 4 in the 
Commercial, 1 in the Industrial Arts, and 4 in the 
Citizenship Course making a total of 12 pupils missing 
this example in the four courses. Example X was missed 
by the greatest number of pupils which had a total of 
59 pupils in all the courses missing that example. Of 
these, 17 were in the College, 15 in the Commercial, 17 
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in the Indu~trial Arts, and 10 in the Citizenship 
Course. Example J was missed by only 2 pupils, of 
whom, one was in the College and one in the Industrial 
Arts Course. 
From this analysis the following examples were 
missed by the most pupils: P, U, V, W, and X. With the 
exception of example P, .~11 these examples had the money 
difficulty and carrying. Examples U and X also had the 
zero difficulty, four columns, and five and six addends. 
This analysis showed how often each example on the 
test was done incorrectly. It showed the types of 
examples failed on most frequently and the types on 
which much drill was needed. 
As a result of this analysis the following steps 
were carried out: the addends and columns were limited 
to simplify the work but were increased as improvement 
was seen, and fewer step difficulties were included. 
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Table XXXVI:- Showing the frequency with which the 
various examples on the AP test were missed by the 
fifty pupils in the College, Commercial and Industrial 
. Arts Courses, and by the twenty-five pupils in the 
Citizenship Course in Grade XI. 
EXAMPLES COLLEGE COMMERCIAL INDUSTRIAL ARTS CITIZENSHIP TOTAL 
A 3 4 1 4 12 
B 3 0 3 4 10 
c 4 2 2 0 8 
D 4 3 3 1 11 
E 4 0 0 1 5 
F 3 4 3 0 10 
G 2 1 2 0 5 
H 1 2 2 0 5 
I I 1 1 1 4 
J 1 0 1 0 2 
K 2 0 1 0 3 
L 2 2 2 0 6 
M 2 4 1 4 11 
N 5 3 5 2 15 
0 3 2 3 1 9 
p 9 7 7 7 30 
Q 8 5 4 2 19 
R 2 0 5 2 9 
s 7 3 3 3 16 
T 6 3 8 3 20 
u 18 11 11 8 48 
v 15 10 8 4 37 
w 11 11 5 3 30 
X 17 15 17 10 59 
y 9 5 10 3 27 ___ ,.. 
----
Total no. 142 98 108 63 411 
of pupils 
in each 
course miss-
ing examples 
on the AP 
test. 
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Table XXXVII shows the distribution by courses in 
Grade X of the frequency with which the various examples 
of the AP test were missed, that is, the wrong answer 
given. It is read horizontically as follows: Example . A 
was missed by 2 pupils in the College Course, 4 in the 
Commercial, 5 in the Industrial Arts, and 2 in the 
Citizenship Course, making a total of 13 pupils in all 
the courses missing that example. The rest of the table 
is read in the same way. The greatest number of pupils 
missed example X which had a total of 68 pupils in all 
the courses missing the example. Of these, 20 were in 
the College, 21 in the Commercial, 18 in the Industrial 
Arts, and 9 in the Citizenship Course. Example E was 
missed by only 2 pupils, of whom,one was in the College 
and one in the Industrial Arts Course. 
From this analysis the following examples were 
missed by 30 or more pupils: U, V, and X. These 
examples had the money difficulty and carrying. Examples 
V and X also had the zero difficulty, four columns, and 
five and six addends. 
This analysis showed how often each example on the 
test was done incorrectly. It showed the types of 
ex~mp~es failed on most frequently and the types on which 
much drill was needed. 
As a result of this analysis the work was simpli-
fied in order to remove the burden for the student. 
Fewer step difficulties were introduced and the number 
of addends and columns was limited. 
Summarizing Tables XXXV, XXXVI and XXXVII we note 
that pupils in Grade XII missed a total of 498 examples 
on the AP test, in Grade XI - 411 and in Grade X- 447. 
In all grades the greatest number of pupils missed 
Example X. 
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Table XXXVII:- Showing the frequency with which the . 
various examples on the AP test were missed by the fifty 
pupils in the College, Commercial and Industrial Arts 
Courses, and by the twenty-five pupils in the Citizen-
ship Course in Grade X. 
GRADE X 
EXAMPLES COLLEGE COMMERCIAL INDUSTRIAL ARTS CITIZENSHIP TOTAL 
A 2 4 5 2 13 
B 0 2 4 1 '7 
c 2 0 2 0 4 
D 1 2 0 0 3 
E 1 0 1 0 2 
F 2 1 4 0 '7 
G 3 2 2 1 8 
H 3 2 3 0 8 
I 3 3 1 0 '7 
J 0 3 1 1 5 
K 1 0 1 3 5 
L 2 3 5 1 11 
M 2 3 1 1 '7 
N 8 1 3 1 13 
0 5 5 11 3 24 
p 4 '7 11 1 23 
Q 3 6 9 3 21 
R '7 9 8 1 25 
s 6 2 4 2 14 
T 8 '7 5 '7 2'7 
u 12 22 14 5 53 
v 13 11 13 6 43 
w '7 5 8 3 23 
· X 20 21 18 9 68 y 3 8 12 3 26 
--·--- ---- .. ---
__ ... _ 
Total no. 118 129 146 54 447 
of pupils 
in each 
course miss-
ing examples 
on the AP 
test. 
Errors in Multiplication 
The most common cause of errors in _ multiplicatio~ 
is the lack of knowledge of the basic combinations es-
pecially those in which 0 is the multiplier. This dif-
'; 
ficulty is frequently revealed by the number of pupils who 
. 1 
count t o get the products of combinations or repeat tables. 
Another important source of error in multiplication 
is in faulty carrying. Many errors are made in adding 
the carried number, indica~ing a weakness on _the step of 
adding products and the number to be carried. Frequently 
errors are caused because the wrong number is carried. 
Pupils often forget to carry. Weakness in addition facts 
is shown in carrying when children resort to counting on 
their fingers to get the answer. Frequently there are 
errors in the addition of partial products. This con-
stitutes one of the chief causes of weakness in multi-
2 
plication. 
Samples of examples missed indicate some of the 
common difficulties noted by the writer. 
1
caton, Anne Josephine "How Much Time Is Needed to 
Take an Average Fifth or Sixth Grade Pupil from Inaccu-
racy to 100% Accuracy in a Fundamental Process of 
Arithmetic, -- Multiplication for Example?" Unpublished 
Master's thesis, Boston University, 1936. 
2 
Lazar, May Diagnostic and Remedial Work in Arith-
metic Fundamentals:For Intermeafate Grades~w~ork 
Board of Education of City of New York Bureau of 
Reference, Research, and Statistics, Publication No. 21 
1928 - p.99 
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Errors in combinations 
6 X 8 • 42 may have been due to carelessness or 
incorrect learning 
0 X 6 : 6 errors with zero 
Errors in Carrying 
(a) Weakness of addition facts - 8X8 = 64 f 6 • 72. 
896 
83 
2688 
7058 
73268 
(b) Carrying wrong number 
93 
47 
Emr 
381 
4461 
(c) Forgetting to carry 
92 
56 
'542"""" 
460 
5142 
(d) zero difficulty and carrying 
$ 8.05 
7 
$56.05 
Difficulty with partial products 
(a) Errors in confuinations or in carrying in addition 
362 
21 
362 
724 
7502 
141 
)•) 
. '1, 
{b) Misplacing partial products 
1784 
367 
12488 
10704 
5352 
173048 . 
{c) Zero difficulties in partial products - zero 
as the first multiplier frequently caused the pupil to 
misplace the third partial product. 
680 
120 
14600 
680 
21400 
142 
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Table XXXVIII:- Showing the frequency with which 
the various examples on the MP test were missed by the 
fifty pupils in each course in Grade XII. 
GRADE XII 
EXAMPLES COLLEGE COMMERCIAL INDUSTRIAL ARTS CITIZENSHIP TOTAL 
A 3 5 1 14 23 
B 3 1 2 3 9 
c 0 3 2 : 3 8 
D 2 4 1 7 14 
E 24 26 33 47 130 
F 5 2 2 3 12 
G 0 5 2 4 11 
H 2 4 8 6 20 
I 4 9 7 11 31 
3 8 8 6 6 28 
K 9 5 6 12 32 
L 8 11 9 10 38 
M 4 6 6 9 25 
N 5 9 10 9 33 
p 6 12 10 7 35 
Q 12 16 8 11 47 
R 12 15 15 14 56 
s 8 9 11 13 41 
T 7 8 9 9 33 
u 6 8 8 9 31 
v 6 6 16 10 38 
w 7 10 16 11· 44 
X 21 27 26 26 100 
y 9 9 12 16 .. 46 
.... -.. 
----- ----- -----Total no. 171 218 226 270 885 
of pupils 
in each 
course miss-
ing examples 
on MP. 
Table XXXVIII shows the distribution by courses in 
Grade XII of the frequency with which the various ex-
amples of the MP test were missed, that is, the wrong 
answer given. It is read horizontically as follows: 
Example A was missed by 3 pupils in the College Course, 
5 in the Commercial, 1 in the Industrial Arts, and 14 
in the Citizenship course, making a total of 23 pupils 
in all four courses missing that example. The rest of 
the table is read in the same way. The greatest number 
of pupils missed example E which had a total of 130 
pupils in all the courses missing the example. Of these, 
24 were in the College, 26 in the Commercial, 33 in the 
Industrial Arts, and 47 in the Citizenship Course. 
Example C was missed by only 8 pupils, of whom, 3 were 
in the Commercial, 2 in the Industrial Arts, and 3 in 
the Citizenship Course. 
The following examples were missed by 40 or more 
pupils: E, Q, R, S, W, X, andY. The example missed 
by the most pupils (E with 130) required a knowledge of 
the multiplication facts. It had, also, the zero diffi-
culty. 
This analysis showed how often each example on the 
test was done incorrectly. It showed the type of example 
failed on most frequently and the type on which much 
drill was needed. 
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Table XXXIX:- Showing the frequency with which the 
various examples on the MP test were missed by the fifty 
pupils in the College, Commercial and Industrial Arts 
Courses, and by the twenty-five pupils in the Citizenship 
Course in Grade XI 
EXAMPLES COLLEGE COMMERCIAL INDUSTRIAL ARTS CITIZENSHIP TOTAL 
A 4 5 5 6 20 
B 3 3 4 3 13 
c 2 2 1 0 5 
D 4 4 3 3 14 
E 31 23 18 14 86 
F 8 8 2 4 22 
G 8 3 5 4 20 
H 3 7 5 6 21 
I 6 9 4· 3 22 
J 6 3 6 1 16 
K 7 7 7 8 29 
L 12 8 4 3 27 
M 9 7 8 4 28 
N 9 14 12 7 42 
0 11 24 15 6 56 
p 10 15 13 7 45 
Q 11 13 10 8 42 
R 9 18 12 5 44 
s 12 17 11 10 50 
T 12 15 10 8 45 
u 10 8 7 4 29 
v 10 11 6 5 32 
w 14 15 10 8 47 
X 28 30 21 12 91 
- -y 18 18 6 6 48 __ ... _ 
Total no. 257 287 205 145 894 
of pupils 
in each 
course miss-
ing examples 
on MP 
Table XXXIX shows the distribution by courses in 
Grade XI of the frequency with which the various examples 
of the MP test were missed, that is, the wrong answer 
given. It is read horizontically as follows: Example A 
was missed by 4 pupils in the ~allege Course, 5 in the 
Con~ercial, 5 in the Industrial Arts, and 6 in the 
Citizenship Course, making a total of 20 pupils in all 
four courses missing that example. The rest of the 
table is read in the same way. The greatest number of 
pupils missed Example E which had a total of 86 pupils 
in all courses missing that example. Of these, 31 were 
in the College Course, 23 in the Commercial, 18 in the 
Industrial Arts, and 14 in the Citizenship Course. 
Example C was missed by only 5 pupils, of whom, 2 were 
in the College, 2 in the Commercial and 1 in the Indus-
trial Arts Course. 
The following examples were missed by 40 or more 
pupils: E, N, O, P, Q, R, S, T, W, X, andY. The 
example missed by the greatest number of pupils 
(E with 86) had the zero difficulty and required a know-
ledge of the multiplication facts. 
This analysis showed how often each example on the 
test was done incorrectly. It showed the type of example 
failed on most frequently and the type on which much 
drill was needed. 
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Table XXXX:- Showing the frequency with which the 
various examples on the MP test were missed by the fifty 
pupils in the Coll ege, Commercial and Industrial Arts 
Courses, and by the twenty-five pupils in the Citizen-
ship Course in Grade X. 
EXAMPLES COLLEGE COMMERCIAL INDUSTRIAL ARTS CITIZENSHIP TOTAL 
A 5 3 1 2 11 
B 1 4 5 1 11 
c 0 2 1 2 5 
D 3 6 4 3 16 
E 17 37 35 9 98 
F 5 2 3 0 10 
G 3 5 3 0 11 
H 5 7 6 4 22 
I 6 5 3 4 18 
J" 8 9 3 2 22 
K 6 11 7 6 30 
L 5 11 5 2 23 
M 7 6 11 2 26 
N 9 11· 9 4 33 
0 13 16 15 9 53 p 3 9 11 3 26 
Q 12 15 13 8 48 
R 9 15 15 11 50 
s 11 15 17 8 51 
T 10 13 17 5 45 
u 9 6 15 4 34 
v 8 12 12 9 41 
w 7 11 12 7 37 
X 27 27 24 16 94 y 9 15 6 . "/ 37 
---- ----
Total no. 198 273 253 128 852 
of pupils 
in each 
course miss-
ing examples 
on the MP 
test 
Table XXXX shows the distribution by courses in 
Grade X of the frequency with which the various examples 
of the MP test were missed, that is, the wrong answer 
given. It is read horizontically as follows: Example A 
was missed by 5 pupils in the College, 3 in the Commer-
cial, 1 in the Industrial Arts, and 2 in the Citizenship 
Course, making a total of 11 pupils in the four courses 
missing that example. The greatest number of pupils 
missed example E which had a total of 98 pupils in all 
the courses missing that example. Of these, 17 were in 
the College, 37 in the Commercial, 35 in the Industrial 
Arts, and 9 in the Citizenship Course. Example C was 
missed by only 5 pupils, of whom, 2 were in the Commer-
cial, 1 in the Industrial Arts, and 2 in the Citizenship 
Course. 
The following examples were missed by 40 pupils: 
E, 0, Q, R, S, T, X, and Y. The example missed by the 
greatest number of pupils (E with 98) had the zero 
difficulty and. required a knowledge of the multiplication 
facts. 
This analysis showed how often each example on the 
test was done incorrectly. It showed the type of ex-
ample failed on most frequently and the type on which 
much drill was needed. 
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Summarizing Tables XXXVII, XXXVIII and XXXIX we 
note that pupils in Grade XII missed 885 examples on the 
MP test, in Grade XI - 894 and in Grade X - 852. In all 
grades the greatest number of errors was made on 
example E. 
149 
·=== - - - -- ·---------:::--==·=--=--=-=--
CHAPTER IV 
REMEDIAL WORK 
THE STEPS THAT CHARACTERIZE WELL-CONCEIVED REMEDIAL WORK. 
B~aeckner says: 'The steps which characterize 
well-conceived work with remedial cases in the class• 
room are concisely stated in the Twenty-fourth Year-
book of the National Society for the Study of Educa-
tion, Part I, as follows: 
1. Discovery of deficiency in the course of 
classroom activities. 
2. More intensive observation and study of the 
exact nature of the difficulties encountered in reg-
ular class work. 
3. Individual examination by means of personal 
interview and selected standardized and informal 
tests with a view of revealing fundamental attitudes 
and causes of deficiency. 
4. Formulation of specific remedial exercises 
which attack the causes of deficiency. 
5. Initiation of regular remedial work in a 
manner to enlist pupil cooperation and effort. 
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6. Measurement with records, notes on pupil 
reactions , and study of progress. 
7. AdJustment of work to changing needs unti l 
the deficiency is removed. '1 
The writer intends to follow the above recom-
mendations for remedial work. 
SELECTIONS OF PUPILS 
Each pupil was allowed to look over his tests 
during one period in which scores received and time 
taken was discussed and compared with elementary grade 
requirements and standards. The group instruction 
period was explained to the classes. The students 
were told that this work would be on a voluntary 
basis and no credit would be given for it. Many 
students volunteered for the work and gave various 
reasons why they wanted to be among those chosen. 
After careful consideration the students listed on 
Table XL were selected. 
Table XLI, page 165, shows the distribution of 
pupils by grades who were sel ected to participate in 
the Corrective Arithmetic Program. The I. Q.. and the 
age of each pupil are given. Each child is given a 
1Brueckmer, Leo J,--Diagnostio and Remedial 
Teaching in Arithmetic - Chicago: 1930. John Winston 
Company. p. 12 
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number which appears beside his name. For the rest 
of the tables the students will be referred to by 
number rather than by name. The score and time on 
each test of the four processes are shown. At the 
bottom of the table the mean and median scores and 
time for each test are given. 
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DIAGNOSIS OF SELECTED PUPILS' DIFFICULTIES 
Survey and diagnostic tests give the teacher im-
portant information as to the pupil's ability in the 
various processes in arithmetic. and aid considerably 
in the location of causes of weaknesses in some cases. 
But these tests must be supplemented by a special 
study of the work of an individual pupil who is much 
below the standard for his grade or is not making 
satisfactory progress due to some sort of hidden dif-
ficulty which is not apparent from a study of his 
work on the test. A student should not be assigned 
practice exercises in the process in which he is de-
ficient before the teacher has made certain whether 
his difficulty may not be due to faulty, roundabout 
methods of work, lack of knowledge of the method of 
working the examples in the exercises, or some spe-
cific deficiency, such as inability to carry in addi-
tion or to borrow in subtraction. This can beet be 
done by a careful observation and analysis of the 
work of the pupil as he works the example orally. 
This was carried out by the writer through the 
months of October, November and December with the 
use of the Diagnostic Chart for Individual Diffi-
153 
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culties in Fundamental Processes in Arithmetic pre-
pared by G. T. Buswell and Lenore John. The Diag-
nostic Chart covers the four processes of addition, 
suhtraction, multiplication and division. 
PROCEDURE 
During the second period each one of the select 
group of students was asked to come to the writer's 
classroom on different days. The student was brought 
forward to the tea.cher' s desk and placed in . a chair 
at the right of the writer. After the writer and 
the student were seated at the desk, the latter was 
provided with a work Sheet and the former with a 
Diagnostic Chart. The blank spaces at the top of 
the chart was filled in with the student's name, age, 
grade, etc. 
The student was directed to work the examples 
in the test aloud, and to write the answers in his 
usual manner. He was told that the writer wished 
to know Just how he got his answers and, for this 
reason, he was to do as much of his work and think-
ing aloud as he could. 
A careful explanation by the writer, together 
with an illustration by him, was ordinarily suffi-
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clent to indicate to the student exactly what was 
wanted. 
The writer carefully observed the verbal state-
mente of the pupil. He made a note of any faulty 
procedures, examples which evidently presented seri-
ous difficulty, roundabout statements of methods, or 
other sources of difficulty that were evident on the 
:Diagnostic Chart in the space opposite the examples. 
Whenever necessary, he required the pupil to 
repeat the work. If there was a long pause, the 
writer would seek to determine what the mental ac-
tivities of the students were during that time. 
The writer recorded the results of the diag-
nosis on the pupil's record blank for future ref-
erence, both in deciding what remedial work was 
needed and to find what faults had been eliminated 
as a result of the remedial wor~ that had been done. 
Since the success of this type of diagnosis 
depends upon discovering how the student works in 
his normal manner, the writer did not make any at-
tempt in the diagnostic process to suggest ways of 
working or to correct the pupil's bad habits of 
work. This was done later. 
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ILLUSTRATIONS OF HABITS OF WORK 
.The following are same of the specific examples 
of errors found. 
ADDITION 
1. Errors in Combinations. This type of error 
indicated that the addition combinations have not 
been thoroughly learned. 
Example; 
86o 
~69 
986 
*898* 
449 
4069 
Two errors in combinations were made 
while the pupil was adding this example. 
She said, "6 and 9 are 15, and 6 are 21, 
and 8 are 29, and 9 are 29; 6 and 6 are 
12 , and 8 are 20, and 9 are 29, and 
4 equals 33, and 2(carried) equals 35; 
8 and 9 are 17, and 9 are 26, and a 
are 34, and 4 are 37, and 3 (carried) 
equals 40." 
2. Counting. 
Example: 
97 
46 
22 
19 
163 
Several pupils counted by twos. As far 
as could be observed they made no tap-
pings, but they may have been doing eo 
with their toes or their tongues, or in 
some other unobservable way. In this 
example they said, "9 and 2 are 11, and 
6 are 16, and 7 are 16, 18, 20, 23,-3 
and e arry the 2 ••• " 
3. Forgot to Add Carried Number. 
Example: 
268 The error here is due to neglecting to 
961 carry. The subJect said, "8 and 1 are 
9; 6 and 6 are 12; 9 and 2 are 11." 
1129 
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4. Retraced work After Partly DOne. 
Example: 
6* A pupil had great difficulty in adding 
2 · this column, Beginning at the bottom 
7 she said, "4 and 3 are 7, and 8 are 16, 
9 and 9 are 24, and 6 are 30, and 6 are 
4 56, and 8 are--44, 44 and 9 are 64, 
9 and 4 are 68, and 9 are 68, and 7 are 
8* 76, and 2 are 78, and 6 are-••"· Here 
6 she forgot her sum and began over. 
6 "4 and 3 are 7, and 8 are 16, . and . 9 
9 are 24, and 6 are 52, and 6 are 38, 
8 and 8 are-·"· She forgot again and 
4 began over a third time before she 
3 completed the column. She also .made 
several errors in combinations. 
6. Irregular Procedure in Column. 
Example: 
8 Instead of proceeding regularly up 
7 and down, a pupil added this column 
9 as follows: "7 and 7 are 14, and 9 
7 (counting) ,2l, and 8 are 29. " He 
29 also made an error in his counting. 
6. Grouped Two or More Numbers. 
Example: 
879 
266 
498 
167 
137 
1992 
· A pupil grouped numbers in pairs to 
such an extent that ·she was much 
handicapped. In this problem she 
worked as follows: "9 and 6 are 15, 
8 · a.nd 7 are 16, 16 and 15 are 25, 
and 7 are 32; 7 and 5 (to carry) 
are 10, 6 and 9 are 15, 6 and 3 
are 9,~-~o and 6 are 16 and 9 are 
29 and 6 are 33, and 3 are 39; 
3 (to carry) and 8 are 11, 2 and 
4 are 6, 1 and 1 are 2, 11 and 
6 are 16, and 2 are 19." 
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7. Used Scratch Paper. 
Example: 6 . This pupil did almost all of his work 
on scratch paper. He worked as follows: 
"6 and 2 are 8, and 7 are lo, and 
SUBTRACTION 
2 
7 
g 
4 
9 
8 
6 
6 
9 
a 
4 
3 
lo) 
9 is (writing 9) 24, and 4 is 8, 
. 2iT 
24) 
then wrote ~ 
1) 
and 9 is 33, and 8 (writing · 33) 
8) 
4!T 
6 is 47, 1 ) 
and 6 is (writing 47) 53, and 
~ 
41, and 
1) 
9 (writing 53} 
9) 
~ 
is 62, 4 and 3 is 7, 
69 makes 69." 
1. Counting. 
Example A: 
84 This pupil said, "'l from 14 is -- 14, 
13, 12, 10, 9, 8; 7 from 7 is o.n '17 
~ 
Example B: 
66 This problem was worked as follows: 
48 "48, take away 56, --49, 50, 51,52, 53 
54, 55, 56--is 8", the pupil keeping 
account of the number counted on the 
fingers. 
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2. Errors Due to Zero in Minuend. 
Example: 
10000 
8192 
11908 
A girl frequently forgot that she had 
borrowed when dealing with a succession 
of zeros in the minuend. Here she said, 
"2 from 10 equals 8; 9 from 9 equals 
zero; 1 from 10 equals 9; 8 !rom 9 
equals 1; bring down the 1." 
3. Derived Unknown from Known Combinations. 
Example: The pupil said, "Borrow 1, makes 11 
from 2 is 9; makes 2, borrow another 1 
431 to make 12, 12 from 6 is, --6 and 4 are 
162 10, 6 and 7 are 13, and 1 lees than that 
is 6 and 6. Borrow 1 from 4 makes that 
269 3, from 1 is 2." 
4. Based Subtraction on Multiplication Combination. 
Example: 
19 
12 
__,--
This pupil thought out his remainder as 
follows: "3 sixes are 18; . 2 sixes are 
12; 6 and 1 are 7." 
MULTIPLICATION. 
1. Error in Adding the Carried Number. 
Example: 
8046 
. 97 
•••• 
57032 
2. Wrote 
Example: 
5602 
100 
·oooo 
0000 
5602 
560200 
A pupil multiplied by 7 as follows: 
"7 sixes are 42; 7 fours are 28 and 
4 is 33; 7 zeros are 7 and 3 is 1.0; 
7 eights are 56 and 1 is 57." 
Rows of Zeros. 
The pupil said, "0 times 2 equals 0, 
0 times 0 equals 0, 0 times 6 equals 
0," etc., writing each zero~ 
169 
==----
I 
I 
' ' 160 
---=·=~=--=-=-:::11-r===--=-=-==-====-=--=-=--====--=--=-====-===--=-==-=-=:--=--=--=--==·=::.-=-=--===-~====- -:==---==--=--=--=::::: 
3. Errors Due to Zero in-Multiplier. 
Example: 
674 
60 
674 
• • • • 
This pupil multiplied by 0 as though 
it were 1, "0 times 4 is 4, 0 times . 
7 is 7, 0 times 6 is 6." 
4. Repeated Part of Table. 
Example : 
6 
9 
or 
To get this combination the pupil 
repeated the entire table,--"9 ones 
are 9, 9 twos 18, 9 threes 27, 9 
fours 36, 9 fives45, 9 sixes 54." 
5. Derived Unknown Combination from Another. 
Example: 
43 
8 
344 
DIVISION. 
This pupil did not know the combina-
tion 8 times 4 so she said, "10 
times 4 is 40, less 4 is 36, less 
4 is 32.n 
1. Found quotient bl Trial Multiplication. 
Example: In this example a girl first tried 
2 as the first digit of the quotient, 
6.. multiplying and subtracting. Then 
924~)~58~0~2"7~2~ she said, "Makes it (remainder) too 
bi~, try once more" and multiplied 
by 3 and subtracted. Finding it 
still too big she tried 5 and finally 
6. 
2. Repeated Part of Multiplication Table. 
Example: 
9)41670 
To divide 41 by 9 a pupil said, 11 9 
ones are 9, 9 twos are 18, 9 threes 
are 27, 9 fives are 45,--that's too 
high, 4 is the closest; 9 fours are 
36; goes 4 times." 
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3. Omitted Zero Resulting from Zero in Dividend. 
Example: 
7 l 
8)5608 A pupil said, "8'e in 56 is 7; 8's in 1 is 1.'-' 
4. Used Long Division Form for Short Division. 
Example: 
34030 3 
6)204183 A pupil worked this example as shown. 
18 
24 
24 
18 
18 3 
PROCEDURE 
The Wilson Drill Books in the four processes were 
used as the basic material. The primary and upper 
decade facts were listed on the blackboard for drill. 
Students with fewer difficulties were selected as 
'. 
leaders to conduct briek, lively, oral drills each 
day. As a further check, the student leader was re-
placed whenever he failed to detect an error. 
Flash cards were made covering the fundamental 
facts.. These were used with student leaders and in 
teams of pairs. When pairs were used, a record of 
the partner's errors was kept. As the facts were 
learned they were checked on this record to show the 
.. 
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individual's progress. 
The teacher made up examples, using drill book 
material as a guide, which involved the facts learned. 
This was done every day. A daily assignment for in-
dividual study was made in the same manner. At the 
end of each week a test, covering the material pre• 
sented, was administered to show what had been 
learned and where there were persistent difficulties. 
Various games and devices were used to make the 
drill periods more interesting. One game that met 
with enthusiastic response and led to satisfactory 
results was the nladder game". 
X q 
q 
' Ill 
if 
I 
1 
.J 
J. 
f 
*" 
)( C( 
q 
,.,--
/(') 
'-/ 
I 
7 
.'1 
/... 
9' 
-f 1 
Ten numbers are placed in a column 
on the board. Then the teacher, 
with a watch in hand, directs a 
pupil to go up or down the ladder 
multiplying each number by 9 upon 
the signal, "Ready! Go!" The drill 
is oral. High School students 
should respond in fifteen seconds. 
Another step is necessary to develop 
the ability to use the multiplication 
bond, 9X8, not only by itself, but to 
'1898 
use it in an example like g 
Ten products t'l in each case should be 
done in 30 seconds if the pupil has 
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There was very l ittle need of motivation with 
these students. They were aware of their difficul-
ties, and their very presence in the class showed 
their interest in correcting them. As progress was 
made, the incentive was even greater. The advantage 
of the individual records was that eac.h child could 
see his awn difficulties, progress, and need for 
further study. 
Great emphasis was placed on the value and the 
need of checking every example. The method of 
checking in each of the four processes was explained 
in detail in order to facilitate the work for the 
student. 
Each student was required to construct a erose 
word puzzle involving the fundamentals learned. 
These were distributed to the class and used as a 
review lesson. The cross word puzzle which appears 
on page 163 is an illustration of this type of work. 
This was done as a means of motivation. 
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T'able XLI: Showing. the name, age, I.Q,. number to be used 
for identification in this study, scores and time on the 
Wilson process tests in the four fundamentals of the students 
selected for the Corrective Arithmetic program. 
Grade XII 
--------------------------------------------------------------Age A P S P M P ·s D P L D P 
I. Q.• YR.MO. No. Name S. T. S. T. S. T. S. T. S. T. 
~-----------------~--~--~··------------------~---------------~ 
!8~ 
104 
97 
90 
94 
107 
96 
98 
10l> · 
18 7 l.De Pietro 
17 5 2.Freedman 
16 5 3Chronopo lis 
18 2 4.Bouchard 
17 4 5.Goodwin 
16 8 6,Pappas 
17 3 7Zegarowisz 
17 7 8Anthonakis 
17 4 9.Breault 
16 2 10.Kel1y 
72 7 
84 4 
69 8 
80 6 
96 10 
80 6 
. 84 6 
80 .. 5 
80 8 
80 5 
'12 5 
64 5 
60 5 
48 5 
72 8 
80 4 
80 4 
72 5 
72 5 
'72 li 
52 10 
60 6 
80 12 
28 10 
56 12 
60 9 
76 10 
72 10 
60 10 
64 10 
60 5 60 14 
56 8 52 15 
60 5 60 10 
32 5 28 14 
56 6 52 36 
64 5 60 12 
92 6 76 10 
so 5 72 12 
60 5 60 14 
72 6 60 16 
Grade XI 
101 17 
117 16 
102 16 
106 16 
111 16 
lOS 16 
6 l~attersby 60 
5 12.Co1lins 84 
8 13.Henderson 96 
6 14.Phipps 100 
3 15.Barteauz 88. 
8 16.Colucci 88 
6 0 5 
3 'l2 3 
6 6.8 6 
3 72 6 
7 80 6 
0 80 3 
48 9 52 5 60 11 
68 7 56 5 64 10 
36 10 40 6 36 14 
72 7 '2 4 68 10 
72 6 64 5 64 14 
64 6 76 4 60 14 
Grade 
108 
109 
108 
106 
X 
15 3 17.Cost1y 
14 2 18.Cote 
15 9 19,Howard 
15 10 20.McGuire 
Mean Score 
Median Score 
Mean Time 
Median Time 
56 5 20 5 72 10 48 6 60 16 
88 7 80 6 64 10 36 7 60 12 
84 9 80 5 64 11 72 6 60 20 
76 5 72 7 60 12 60 5 64 16 
ao.s 65.8 61.4 64 
80 72 64 60 
6 
6 
5.15 9.85 9 
5 10 10 
58.8 
60 
12.65 
14 
Table XLI shows that pupil #1, De Pietro, an 18-year 
old senior with an I.~. of 102, achieved a score of '12 in 
7 minutes on the AP test, 72 1.n 5 minutes on the $P, 52 in 
10 minutes on the MP, 60 in 5 minutes on the SDP, and 60 
in 14 minutes on the LDP. The rest of the table is read 
in the same way. 
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Table XLII: Showing scores and ti~e on the Wilson 
tests and re~teete. on the four processes administered 
to the twenty students in the selected group, given in 
May, 1940. 
----~--~----------~~~----------~----~-------------~------~-NO. A P S P 
S T S T 
MP SDP 
S T S T 
LDP 
S T 
----------------~---·~-------------------~-----------------
1. 72 7 72 5 62 10 60 5 60 14 
*100 8 100 4 100 10 100 3 100 10 
-------~--------------------------------~------------------
2. 84 4 64 6 60 6 56 8 62 15 
*100 6 100 3 100 5 100 4 100 12 
~------------------~-----------~-------~----·--~~·---~-----
3. 60 8 60 5 80 12 60 5 60 10 
*96 6 100 3 1.00 6 100 4 1.00 12 
--·---------------------------~--------~-------------------
4. 80 5 48 5 28 10 32 5 28 14 
*100 6 100 4 100 10 100 5 100 10 
--------------~--------------~-----------------------------5. 96 10 72 8 56 12 56 6 
*100 8 100 6 100 10 96 4 
52 36 
92 14 
---------------------------~--~-------------------------~--
6. 80 6 80 4 60 9 64 5 60 12 
*100 6 100 2 96 9 96 4 100 12 
-~~-------~----------~-~-----------------·~-~-----------~~-
7. 
9. 
84 
*100 
80 
*96 
6 80 4 76 10 92 5 
5 ' 100 2 100 6 100 2 
8 72 5 
6 100 5 
60 10 60 5 
96 8 100 3 
76 10 
100 7 
60 14 
100 10 
~~~----~---~---~-~-------·-------·------~~~--~--~---~--~--~ 
10. 80 5 72 5 64 10 72 6 60 15 
*100 5 100 4 100 7 100 3 100 9 
11. 60 6 0 5 48 9 52 6 60 11 
*100 7 100 3 100 7 100 6 100 8 
~-----~~-~-~----------~------~-~--~-~-~~~-----~-~~--~----~--
12. 84 3 72 3 68 7 56 5 62 10 
*100 4 100 2 100 6 100 3 100 7 
----·--~~---~~-~-----------------------~-------------------13. 96 6 68 6 36 10 40 6 36 14 
*100 4 100 4 100 8 100 3 100 8 
14. 100 3 72 6 72 7 72 4 68 10 
*100 3 100 2 100 5 100 3 100 7 
--------·-----------------~-----·--~-----------------~-----
15. 88 7 80 6 72 6 64 5 64 14 
*100 6 100 4 96 8 100 4 100 10 
---------------~-------------------------------------------
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Table XLII: Showing scores and time on the Wilson 
tests ._and re~tests . on the four processes administered 
to the twenty students in the selected group, given in 
May, 1940. (contin~ed) 
-~-------------------------------------------------------NO, AP 
S T 
s p 
S T 
MP 
S T 
S D P 
S T 
L D P 
S T 
-------~---------------------------------------------~---
16. es ~ eo a 64 6 76 4 
*100 5 100 2 100 5 100 3 
60 14 
100 12 
------------------·---------~-~---~-~------~-~·-·-~-----~ 
17. 56 5 20 5 72 10 48 6 
*100 8 100 4 100 9 92 4 
60 16 
100 16 
-----~----~--~-------------------------------------------
18. 88 7 80 6 64 10 36 7 
*100 5 100 4 100 10 100 4 
60 12 
100 12 
--------------~------•--•P--------------------·--w-------
19. 84 9 80 5 64 11 72 5 
100 6 100 5 100 9 100 6 
60 20 
100 15 
--------~-----~-------~-~~~~----------------~--·-·-------
20. 76 5 72 7 GO 12 60 5 
*96 4 100 5 96 10 96 4 
64 16 
92 14 
--------------------~---~-------------------~----~-------
Median score 80 72 64 60 60 
*100 100 100 100 100 
Mean Score 80.8 65.8 61.4 64 58.8 
*99.4 100 99,2 99 99.2 
Median Time 6 5 10 10 
*6 3 8 4 
Mean Time 6 5.15 9.85 9 
*4.1 3.6 7.7 3.6 
Table XLII is read as follows: Pupil #1 achieved 
a score of 72 'in 7 minutes on the initial AP test and 
100 in 8 minutes on the re-test, 72 in f) minutes on 
14 
10 
12.65 
10.76 
the initial SP test and ~00 in 4 minutes on the re-test, 
52 in 10 minutes on the initial MP teet and 100 in 10 
minutes on the re-test, 60 in 5 minutes on the initial 
SDP test and 100 in 3 minutes on the re-test, 60 in 14 
minutes on the initial LDP teet and 100 in 10 minutes 
on the re-test. 
. . 
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Table XLII shows the median and the mean in 
both score and time on the initial and re-test on 
Wilson's tests on the four processes. The re•test 
results are indicated by a star. 
Reading from left to right and up and down 
between the dotted lines we find that pupil #1 
achieved a score of 72 in 7 minutes on the initial 
AP test and 100 in 8 minutes on the re-test, 72 in 
5 minutes on the initial SP test and 100 in 4 min ... 
utes on the re .. test, 52 in 10 mi nutes. on the initial 
MP test and 100 in 10 mi,nutes on the re•test, 60 in 
5 minutes on the initial SDP and 100 in 3 minutes 
on the re•test, 60 in 14 minutes on the initial LDP 
test and 100 in 10 minutes on the re-test. The 
rest of the table is read in the same way. 
The median score on the initial AP test was 
80 and on the re-test 100, on the initial SP test 
72 and on the re-test 100, on the initial MP test 
64 and on the re .. test 100, on the initial SDP test 
60 and on the re-test 100, on the initial LDP test 
60 and on the re-test 100. 
The mean score on the initial AP test was so.8 
and on the re-test 99.4, on the initial SP test 6a.a 
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and on the re-test 100, on the initial MP teet 61.4 
and on the re-test 99.2, on the initial SDP test 64 
'· 
and on the re•test 99, on the initial LDP test 58.8 
and on the re-test 99.2. 
The median time on the initial AP test was 6 
minutes and on the re-test 6 minutes, on the initial 
SP test 6 minutes and on the re-test 3 minutes, on 
the initial ~~ test 10 minutes and on the re-test 
8 minutes, on the initial SDP test 10 minutes and 
on the re-test 4 minutes, on the initial LDP test 
14 minutes and on the re-test 10 minutes .• 
The mean time on the initial AP test was 6 
minutes and on the re-test 4.1, on the initial SP 
test 6.16 minutes and on the re-test 3.6 minutes, 
on the initial ~~ test 9.86 minutes and on the re-
test 7.7 minutes, on the initial SDP test 9 minutes 
and on the re-test 3.6 minutes, on the initial LDP 
test 12.66 minutes and on the re-test 10.76 minutes. 
On t .he initial AP teet there was 1 score of 
100 indicating a corrective load of 95% for the 
group, and on the re-test 17 scores of 100 with the 
lowest score 96, indicating a corrective load of 
16%. On the initial SP test there were no perfect 
1- == -=--=-=-=-=-*·=---=----- -- ---:--=--=-------=-=-- =-- =-·=-=- === 
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scores, indicating a corrective load of 100% for 
the group, and on the re ... test every child achieved 
a perfect score. On the initial MP test there were 
no perfect scores, indicating a corrective load of 
100% for the group, and on the re-test there were 
16 scores of 100 with the lowest score 96, indica-
ting a corrective load of 20%. On the initial SDP 
test there were no perfect scores, indicating a 
corrective load of 100% for the group, and on the 
re-test there were 16 scores of 100, 3 scores of 
96 and one of 92, indicating a corrective load of 
20%. On the initial LDP test there were no perfect 
scores, indicating a corrective load of 100% for 
this group, and on the re-test there were 18 scores 
of 100 and 2 scores of 92, indicating a corrective 
load of 10%. 
On the initial tests no checking was done by 
the members of the selected group, and on the re-
tests 90% reported that the work was checked. 
This table clearly demonstrates the value of 
remedial work both in regard to mastery and habits 
of work. In every case, there was remarkable im-
provement in the scores and time on the re-test. 
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Pupils #4, #11, and #17 have shown the most marked 
gains. 
Pupil #4 is an eighteen year old Senior with 
an I. Q. of 97. He asked to be admitted to the 
remedial group as he was failing commercial arith~ 
metic and had always been handicapped by his weak-
ness in arithmetic. He was very aware of his dif- . 
ficulty. When his name was suggested as a possible 
candidate for the remedial group, other teachers in 
the commercial division expressed the belief that 
he was incapable of ever achieving 100% accuracy 
in the fundamentals. It is interesting to note 
that he not only did achieve 100~ accuracy but in 
some cases completed the re•tests in less time 
than the initial test. 
Pupil #11 is a seventeen year old Junior with 
an I. Q. of 101, who was repeating the Junior year 
when this experiment was started. He, too, applied 
for admission to the remedial group, stating that 
he was aware of his weakness in arithmetic and was 
unable to correct the situation. After corrective 
teaching had been done, he achieved 100% accuracy 
in each of the four processes. 
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Pupil #17 is a fifteen year old Sophomore with 
an I. Q. ot 108. Arithmetic had always presented a 
serious problem to this student, even in the elemen-
tary grades. He was completely bewilde:red in many 
arithmetic situations. As a result of the remedial 
work, he achieved 100% accuracy in all of the proc-
esses except short division. Hie f300re of 92 in 
short division suggests carelessness rather than 
a lack ot mastery. 
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jl test on the Diagnostic Chart for Fundamental Processes 
lj in Arithmetic, given in May, 1940. Prepared by Buswell 
, and John. 
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-------------~----~-------------------~-~-~-------------· 
NO. Add. Sub. Mult. Div. 
-~-~--~~----------~---~----------~--~----·----~--~------1. 64 
*100 
64 
100 
40 
100 
52 
100 
--------------~-------------------------~--·------------
2. 92 
*100 
72 
100 
52 
1.00 
48 
100 
-----~---------------------------~--------------·-------
3. 58 
*100 
76 
100 
78 
100 
60 
96 
-------~----~--~---~-~----~-----------~--------~---~--~-
4. 
5. 
6. 
7. 
a. 
72 
*100 
92 
*100 
80 
*100 
84 
*100 
76 
*100 
28 
100 
64 
96 
68 
100 
76 
100 
68 
100 
32 
100 
52 
92 
64 
100 
'14 
100 
64 
100 
32 
92 
48 
88 
44 
100 
74 
100 
60 
100 
---------------------------------~-~·---·-·--~~---------
9. 68 
*100 
64 
l.OO 
64 
100 
44 
100 
-----------·~~---------~~--------·-----~----------------
10. 92 
*100 
64 
100 
56 
100 
56 
100 
----------~--~--------~---~-----~--------·~--~---------~ 
11. 52 
*100 
4:0 
100 
36 
100 
32 
100 
----~-~---~------~--------~-·~-----~-~~-------~~~-------
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test on the Diagnostic Chart for Fundamental Processes in 
Arithmetic, given in May, 1940. Prepared by Buswell and 
John. (continued) 
--·-------~-------------------~---------------------------NO. Add. Sub. Mult. Div. 
--------------------------------~--------·---~~--~---~-~--
12. 80 68 64 66 
*100 100 100 100 
----------~----------~~·-~~~~------~-----------------~---~ 
13. 92 
· *100 
64 
100 
52 
100 
40 
100 
~----------~---~-----~-~------~----------------~----~--~--
14. 92 
*100 
64 
100 
72 
100 
64 
100 
--------~-----------------------------·----------~----~~--
15. 
16. 
80 
*100 . 
76 
*100 
'16 
96 
72 
100 
64 
92 
60 
96 
44 
84 
56 
100 
~------~-------------------------~-------~·-------~~~-~--· 
17. 
18. 
19. 
52 
*1.00 
80 
*100 
so 
*100 
40 
100 
68 
100 
48 
100 
60 
100 
48 
96 
32 
100 
52 
96 
32 
92 
----------~~~-----~--~--·--~~-----------~--~~-~~-~---~----
20. 72 
. *100 
68 
lQO 
44 
100 
44 
92 
-~~---------~---------~------~---~-----------------~~-----
Median Score 
Mean Score 
so 
.*100 
66 
*100 
68 56 100 .100 
52.4 5f).6 
99.6 98.4 
* Indicates the results on the re-tests. 
48 
100 
48.5 
96.5 
Table XLIII is read as follows: Pupil #1 earned a 
score o~ 64 on the initial test in addition and 100 on 
the re-test, 64 on the initial test in suotraetion and 
100 on the re•test, 40 on the initial test in multipli-
cation and 100 on the re-test, 52 on the initial test 
in division and 100 on the rewtest. The rest of the 
table is read in the same wa1• 
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Table XLIII shows the .results on the initial 
and re•test on the Diagnostic Chart tor Fundamental 
Processes in Arithmetic prepared by Buswell and John. 
As has been stated previously, no corr ections or e~g~ 
gestione were made on the initial test. The re-test 
was administered after remedial work had been done 
in order to see what progress had been made and what 
difficulties remained to be corrected. 
The median score on the initial test in addition 
was 80 and on the re-test 100, on the initial test in 
subtraction 68 and on the re~test 100, on the initial 
test in multiplication 66 and on the re-test 100, on 
the initial teet in division 48 and on the re•test 
100. 
The mean score on the initial ·test in addition 
was 66 and on the re-test 100, on the initial test 
in subtraction 52.4 and on the re-test 99.6, on the 
initial test in multiplication 55.6 and on the re-
test 98.4, on the initial test in division 48.5 and 
on the re•test 96.5. 
There were no perfect scores on the initial 
test in addition, and on the re-test every child 
achieved a perfect score. On the initial test in 
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scores, and on the re•test there were 13 perfect 
scores, 2 scores of 96, 3 of 92. 1 of sa. and 1 ot 
84, 
This table presents additional evidence to the 
claim that 100% acouraoy can be attained. 
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Table XLIV: Showing scores and time on the Monroe's 
Standardized. General Survey Arithmetic Scale, given in 
May, 1940. · 
------------------------------~-------------------------~ 
NO. Add. Sub. Mult. Div. 
. S T S T S T S T 
---~-----------------------------~-----------------------1. 100 4 
2. 100 5 
3. 100 6 
4. 100 4 
o. 92 4 
6. 100 5 
7. 100 3 
s. 100 5 
9. 100 4 
10. 100 4 
11. 100 5 
12. 100 4 
13. 100 4 
14. 100 4 
15. 92 3 
16. 100 5 
17. 100 6 
18. 100 5 
19. 100 6 
20. 100 5 
100 4 
100 3 
100 3 
100 3 
100 3 
100 5 
100 3 
100 4 
100 4 
100 3 
100 3 
100 3 
100 3 
100 3 
100 4 
100 3 
100 4 
100 4 
100 5 
100 4 
100 8 
100 8 
100 10 
100 7 
90 8 
100 10 
100 . 8 
100 9 
92 9 
100 9 
92 10 
100 8 
100 9 
100 7 
92 8 
100 7 
100 9 
100 10 
100 9 
100 9 
100 10 
100 10 
100 12 
100 10 
92 9 
100 12 
100 8 
100 12 
90 8 
95 10 
95 9 
100 8 
100 9 
100 8 
90 9 
100 8 
96 9 
100 10 
100 12 
100 12 
~~-------------~------------------·------------~·~~------
Median Score 100 100 
Mean Score 99.2 100 
Median Time 4 3 
Mean Time 4.65 3.55 
lOO 
98.3 
100 
97.4 
Table XLIV read horizontally shows that pupil #l 
achieved 100% accuracy on the addition test in 4 minutes, 
100% on the subtraction test in 4 minutes, 100% on the 
multiplication test and lOO% on the division test in 10 
minutes. 
The rest of the table is read in the same manner. 
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Table XLIV shows the scores and time on the 
Monroe's Standardized General Survey Arithmetic 
Scale. 
This test, designated for use in grades VI., 
VII and VIII was administered as a further cheek 
on the progress and improvement made in the se-
lected group. This test, too, proved the value 
of remedial work. 
The median and mean scores and time for each 
of the tests are shown at the bottom of the table. 
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Table D:.V: Showing the time spent on corrective 
work with the selected group. 
-~----------------------~-----------~---------------
Processes Periods Hours 
-----------~~-~~-----~-~--~---~-~-----------~-------
Addition 15 10 
Subtraction 6 4 
Multiplication · 15 10 
Short Division 3 2 
Long Division 6 4 
~~--~~-~--------~---~-~~~ - ---~~-----~----~-----·~-~~ 
Total 45 30 
Table XLIV read horizontally shows that correc-
tive work was done in addition during 15 periods, 
or the equivalent of ten hours. The rest of the 
table is read in the same way. 
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SUMJ.URY 
In this study we have shown that the statement made 
by many educators, that pupils arriving in the Senior 
High schools are inadequately prepared to assume their 
work in the field of business and mathematics, is true. 
That this lack of mastery of the fundamentals of Arith-
metic should appear among the Senior High school pupils 
in L., where for years the grade work in Arithmetic has 
been superior, shows the need of attention to Arithmetic 
at higher grade levels. 
Our study, which has been a fair sampling of 
various pupil groups, has brought to light the follow-
ing facts: 
1. That pupils in a Senior High school are not 
ready, or properly equipped, to carry on the required 
work of their advanced grade successfully. 
2. That this lack of preparedness at the Senior 
High school level exists, although in the lower grades 
in L. schools the work on the fundamentals of Arith-
metic has been of the highest order. 
3. That, with proper instruction on the part of 
the Senior High school teacher, the pupil's arithmetic 
life can be revivified by the use of drills and the 
development of proper techniques. 
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4. That this revivification of the pupil's 
arithmetic life has been proven, beyond the ques-
tion of a doubt, by the results obtained by the 
writer of this study after a year spent in dili-
gently testing and diagnosing the work and apply· 
ing the proper treatment by means of correct reme-
dial work. 
That pupils in the Senior High school really 
need corrective work in the fundamental processes 
may be gleaned from the results obtained from 
tests given in addition and multiplication, in 
the four courses of study provided by a Senior 
High school. This test reveals the fact that the 
corrective loads were as follows: 
Grade XII-Addition - College 92~ 
Industrial Arts 90~ 
Citizenship 88~ 
Commercial 72% 
Grade XI -Addition - College 82~ 
Indust~ial Arts 84~ 
Citizenship 92~ 
Commercial 82% 
Grade X- Addition - College 96~ 
Industrial Arts 100~ 
Citizenship 92%. 
Commercial 86% 
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Grade XII- Multiplication - College 98~ 
Industrial Arts 98~ 
Citizenship 98~ 
Commercial 96% 
Grade XI - Multiplication - College 96~ 
Industrial Arts 92~ 
Citizenship 96~ 
Commercial 94% 
Grade X ... Multiplication - College 
Industrial Arts 
Citizenship 
Commercial 
This study shows, also, as a result of tests 
in subtraction, multiplication, short division and 
long division administered to the commercial stu-
dents in Grades X, XI and XII, that the corrective 
loads were as follows: 
Subtraction Grade: XII '72~ 
Grade XI 82~ 
Grade X 92% 
Grade . XII 86%. 
Grade XI . 92% 
Grade X 96% 
Short Division 
Grade XII 88~ 
Grade XI 90%. 
Grade X 92% 
Long Division 
These figures, showing a large percentage of 
students in need of corrective wor~, Justify the 
claiffi that a remedial program is needed in the 
Senior High school. 
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That this lack of preparedness can be eliminated 
by skillful drill and review is evidenced from the 
facts disclosed by the fol l owing results that have 
been obtained after subJecting the pupils to this 
type of instruction by means of Wilson's Drill Books 
in the Four Fundamentals. A test given after a short 
period of remedial teaching showed the following mean 
scores: 
AP Initial ao.a~ Re-test 99.4%. Gain 18.6%. 
s p 66.8%. 100. ~ 34.2%. 
MP 61.4~ 99.2%. 37.8~ 
S D P 64.0%. 99.0% 3t;.O~ 
LDP 68.8% 99.2% 40.4% 
The comparison of the percentages of perfect scores 
achieved on the initial and re-test on the Wilson AP, SP, 
MP, SDP and LDP teats show improvement as follows: 
AP Initial o%. Re•test 85%. Improve- 96~ 
s p 0~ 100%. ment 100%. 
MP 0~ so~ 80~ 
S D P 0~ SO% SO%. 
LDP O% 90% 90% 
These figures are most significant and demonstrate 
that 100 per cent results are possible in the funda-
mental processes of arithmetic for most pupils at the 
Senior High school level through group instruction. 
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This deeision is further substantiated by the 
results obtained on two additional tests. (See Tables 
XLII and .'XLIII). 
The writer realizes only too well that the drill 
and review method of instruction is dry and arduous, 
not only for the pupil but also for the teacher. 
Hence, he should use every effort at his command to 
enliven the subJect so that the interest of the pupil 
may be aroused. We must remember this, that in life 
dryness eventually means death, so too in Arithmetic, 
dryness will mean death of interest and a strangula-
tion of Arithmetic life. Therefore, we must strive 
zealously to increase the interest factor by .using 
devices that will stimulate the pupil's desire to 
master the cold facts so essential to success in the 
mathematical world. The writer offers the following 
suggestions for accomplishing this important work: 
1. Use materials of the proper level of difficulty. 
2. Motivate the drill work. 
3. Use graphs, charts, etc., to show achievements. 
4. Lead the child to see the structure of a proc-
ess,-- the total facts, the plan of mastery, the chief 
difficulties, etc., so that he knows what he is doing 
and where he is gping. 
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!5. Show the life need of processes prior to 
teaching them. 
6. Use illustrations from daily life to show 
application of processes. 
7. Show the life need of process in other sub-
Jects. 
a. Provide activities in which ari thmetie proc-
esses are applied concretely .• 
9. Distribute opportunity for participation in 
class activities. 
10. Use excursions, exhibits, projects and games. 
In order to s~ientifically eradicate all errors 
in the pupil's work, three things are necessary, (1) 
to test the pupil's knowledge in a certain phase of 
arithmetic, (2) · to diagnose carefully the work sub-
mitted by the pupil in order to ascertain the causes 
of any error that may make its appearance in the 
pupil's work and (3) as a result of this diagnosis 
be able to administer the proper remedial instruc-
tion that will eliminate the possibility of any re-
occurrence of such an error. 
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To facilitate this important work of the 
teacher, the writer .offers the following list of 
suggestions that will assist the teaohe~ in making 
the proper diagnosis' 
1. Locate the specific needs of the pupils in 
the class. 
2. Know the most common pupil faulteand weak· 
neeses in processes. 
3. Use suitable diagnostic procedures. 
4. Prepare informal diagnostic exercises. 
5. Teach pupils to diagnose their own diffi-
culties. 
6. AdJust the class work in such a way that 
the teacher has time available for a diag-
nosis of pupil difficulties. 
7. Select pupils in need of intensive diag-
nostic study. 
a. Keep records of diagnosis. 
9. File the results of standard diagnostic tests. 
10. Use graphs, etc., to interpret shortcomings. 
11. Use school records to locate other causes of 
deficiencies. 
12. Consider the pupil's personality as a factor 
in diagnosis. 
13. Interpret the results of the diagnostic study. 
i [, 
I' 
:I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• 
187 
I 
II 
I 
i 
I 
I 
!t 
!I ,. 
1/ 
!I 
In order to aid the teacher in the all important 
work of remedial instruction, the writer believes the 
following list of suggestions will be most useful: 
1. Select the remedial exercises adapted to the 
needs of each individual. 
2. Organize group work as the basis for instruc-
, 
tion. 
3. Eliminate faulty habits, such as counting, etc. 
4. Correct faulty, inefficient methode of work. 
5. Teach methods of checking all work. 
6. Use pupils whose work is satisfactory to as-
sist deficient pupils. 
7. Devise methods of showing pupils their 1m-
provement. 
a. Teach pupils how to select the proper remedial 
exercises. 
9. Provide for variations in rates of pupil 
progress. 
10. Evaluate the effectiveness of the remedial 
work by teste. 
11. Set up reasonable standards of attainment. 
II 
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CONCLUSIONS 
Before completing this study, the author would 
like to bring out the following ideas: 
1. That too much time has been wasted in trying 
to fix the blame upon the individual who may be res-
ponsible for the lack of preparation of the pupil in 
fundamentals. The problem confronting us is not who 
is responsible but rather, what means can be taken 
to eliminate a condition that confronts us. In High 
School, as well as in all other schools, we are pre-
paring not only for life but we are striving for 
success in that life. 
2. Our problem is plain. Is or is not the pupil 
prepared to successfully complete the work in busi-
ness and mathematics in the grade he finds himself? 
The means of obtaining this knowledge is at our finger 
tips if we but stretch out and grasp them. Excellent 
tests for this purpose are available. If we but make 
use of them we can readily see our problem unfold 
before us. Standardized tests should be supplemented 
by teacher-made tests, designed to check on mastery 
of a phase of a process Just covered. 
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3. With our problem before us, we can then 
apply Diagnostic teats in order to ferret out the 
cause of the errors that confound the pupil and then, 
by careful, interesting and skillful methods, proceed 
to eliminate them from the pupil's mathematical life. 
This remedial work may be done in two ways; (a) by 
group teaching and (b) by individual instruction 
when necessary. 
4. A great many Senior High school teachers 
feel that they should not be bored by the teaching 
of the lowly fundamentals but they should bear in 
mind· that Senior High School Mathematics are nothing 
more than these lowly facts glorified and, if the 
facts are not present, their glorification is im-
possible. Hence, they should strive to inculcate 
factual habits into their pupils' minds in order to 
facilitate their own work. 
5. The primary aim of Arithmetic is accuracy, 
hence, the standard in Arithmetic should. be 100% 
or perfection. That this can be obtained we have 
shown in the body of this study. Again, Arithmetic 
is preparation for life and, in the business world, 
inaccuracies will not be tolerated as they lead to 
loss of money and the result is failure. 
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6. Finally, this study shows the need of 
corrective work in Senior High school. It has 
also shown the manner in which this work has been 
done, and it has offered suggestions as to the 
proper procedure for doing the work. 
So, in ci:os.ing, let me suggest that all 
teachers of business and mathematics ponder this 
problem well and remember that in their hands is 
placed the responsibility of the success or 
failure of the pupils entrusted to their care. 
Therefore, it is up to them to fit the pupils for 
a successful .entrance into life and it is their 
problem, also, to take the proper means of ful-
filling their obligations. To these teachers, 
I offer this study as an aid in their work. 
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APPENDIX A 
TABLES 
SHOWING RESULTS OF ALL THE PUPILS TESTED 
ON THE 
WILSON PROCESS TESTS 
ON THE 
FUNDAMENTALS 
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2S8 
AGES AP SP MP SDP LDP 
YRS. NO. SCOHE TIME SCORE TIME SCORE TIME SCORE TIME SCORE TIME 
16 43 100 4 92 4 76 9 80 4 92 11 
.. 
18 44 100 5 96 3 80 7 84 4 84 9 
17 45 80 6 96 4 88 10 68 4 88 10 
15 46 100 4 100 3 100 5 100 4 100 7 
16 47 80 6 80 4 60 9 64 5 60 12 
17 48 92 4 100 5 76 10 68 4 92 14 
17 49 100 5 88 2 60 ·.a 100 4 84 8 
17 50 84 6 80 4 76 10 92 5 76 10 
Table XLVI, read horizontically, shows that pupil · 
#1, a sixteen year old commercial student in Grade · XII, 
received a score -of 92 in 5 minutes on the AP test, 
92 in 3 minutes on the SP, 88 in 9 minutes -on the MP, 
68 in 5 minutes on the SDP and 92 in 9 minutes on the 
LDP test. 
All other tables are read in a similar manner. 
/ 
Table XLVII:- Showing the distribution of scores, 
in relation to the time in minutes, on the Wilson proce~s 
tests in the four fundamentals, given in October, 1939, 
of the fifty pupils of the eleventh grade in the Commer-
cial Course in High School L. The ages and -the num-
bers indicating the different pupils are shown at the 
left. 
COMMERCIAL - GRADE XI 
AGES AP SP MP SDP LDP 
YRS. NO. SCORE TIME SCORE TIME SCORE TIME SCORE TIME SCORE TIME 
---
_,..___.._ ~
16 1 88 8 96 5 76 9 88 5 92 14 
17 2 92 3 88 '5 68 7 56 8 88 22 
17 3 100 6 100 5 88 8 88 6 100 13 
16 4 96 6 92 5 92 8 92 5 60 16 
16 5 80 7 96 5 92 9 100 5 96 15 
15 ,·6 92 5 80 5 72 5 64 5 92 14 
17 7 60 6 0 5 48 9 52 5 60 11 
16 8 96 7 80 5 80 5 88 5 60 11 
16 9 84 7 80 5 80 6 76 6 72 14 
17 10 100 4 96 4 96 5 92 5 92 14 
17 11 92 5 96 4 96 5 92 5 88 18 
15 12 96 5 92 5 92 7 92 5 92 14 
17 13 96 5 80 5 64 10 56 5 96 15 
16 14 76 7 100 6 64 9 64 6 84 15 
16 15 84 3 72 3 68 7 56 '7· 62 10 
16 16 88 5 82 3 64 6 76 4 60 8 
18 17 76 7 76 5 40 8 76 5 40 12 
16 18 68 11 56 6 24 10 56 5 40 . 15 
16 19 88 5 96 4 88 7 88 5 80 13 
16 29 100 5 80 5 76 8 80 '4 88 7 
16 21 96 7 96 5 100 8 100 5 92 12 
15 22 88 6 100 4 92 7 92 7 92 10 
16 23 88 6 92 5 88 7 96 5 100 10 
15 24 92 5 96 5 92 5 84 7 92 8 
15 25 88 6 96 4 80 10 84 6 100 12 
16 26 84 5 100 3 84 7 92 3 96 7 
16 27 100 5 100 4 100 '6 100 4 96 ·e 
16 28 88 :'-~ 5 100 4 92 5 100 5 88 10 
16 29 96 6 68 6 36 10 40 6 36 14 
15 30 76 4 92 4 84 7 96 5 72 12 
16 31 92 7 96 5 84 7 96 5 96 11 
16 32 96 6 100 4 96 7 96 3 96 12 
16 33 96 5 92 4 96 8 92 7 80 13 
15 34 100 5 100 5 96 7 96 4 96 10 
16 35 88 4 84 3 84 7 84 4 72 15 
15 36 88 5 92 4 68 5 92 4 100 9 
16 37 88 6 84 6 68 10 84 6 84 15 
2tO 
AGES AP SP MP snp, LDP 
YRS. NO. SCORE TIME SCORE TIME SCORE TIME SCORE TIME SCORE TI!~E 
-
18 38 92 8 40 7 32 5 32 6 92 15 
.. 16 39 100 7 100 4 92 7 88 4 84 14 16 40 92 5 100 4 84 8 . 96 3 100 14 
15 41 92 5 92 5 100 7 100 6 96 . 9 
15 42 88 6 92 3 92 8 88 4 92 15 
17 43 92 5 92 4 60 8 64 5 76 15 
14 44 100 5 96 4 92 8 92 4 88 IO 
17 45 92 4 96 3 68 7 80 5 76 10 
16 46 100 3 72 6 72 7 72 4 68 IO 
15 47 88 5 84 5 72 '7 88 '6 84 11 
17 48 100 5 96 5 52 7 76 5 60 10 
16 49 68 10 68 5 72 5 68 7 48 15 
17 50 72 6 92 6 80 7 92 5 72 14 
"7 • 
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Table XLVIJn- Showing the distribution of scores, 
in relation to the time in minutes, on · the Wilson 
process · tes t s in the four fundamentals, given in 
October, 1939, of the fifty pupils of the tenth grade 
in the Con~ercial Course in High School L. The ages 
and the number indicating the different pupils are 
shown at the left. 
COMMERCIAL - GRADE X 
AGES AP SP MP SDP LDP 
. YRS. NO . . SCORE TIME SCORE TIME SCORE TIME SCORE TIME SCORE TIME 
15 l 88 8 96 6 84 8 88 ,., 80 14 
15 '' 2 100 6 96 4 84 8 80 5 80 14 
15 '3 88 7 88 5 72 8 88 8 76 12 
14 4 92 5 88 6 80 3 88 5 92 10 
17 5 100 4 92 6 84 6 92 4 92 9 
16 6 100 4 92 6 84 6 80 6 80 14 
16 '7 84 10 0 5 64 7 76 8 88 13 
15 8 92 4 0 4 36 5 60 4 40 10 
15 . 9 96 7 88 5 100 7 80 6 80 14 
14 10 96 5 100 4 88 7 96 4 88 1•3 
15 11 80 7 80 5 68 5 100 7 100 15 
15 12 80 7 80 5 88 7 76 7 76 13 
15 13 56 5 20 5 72 10 48 6 60 16 
15 14 88 7 88 6 64 10 36 7 60 12 
14 15 96 5 96 3 88 7 76 6 92 12 
15 16 88 5 80 5 52 10 45 6 72 15 
15 16 88 5 80 5 52 10 45 6 72 15 
16 17 100 6 96 4 92 7 80 4 100 9 
16 18 92 4 96 4 68 7 28 4 72 10 
1'6 19 96 5 96 4 88 6 96 6 88 12 
15 20 96 5 80 5 72 7 88 6 92 10 
15 21 92 5 92 5 88 9 85 4 80 14 
16 22 96 5 88 5 80 7 96 6 92 10 
15 23 96 10 100 7 92 10 92 7 92 15 
17 24 84 11 72 5 12 10 60 7 48 25 
16 25 92 7 96 5 72 10 76 5 92 15 
15 26 100 6 92 5 84 4 90 7 92 9 
16 27 84 5 96 4 68 6 60 7 72 20 
15 28 96 3 96 4 88 10 100 6 100 12 
15 29 84 6 92 5 68 7 24 4 40 18 
15 30 96 7 92 5 96 6 100 5 92 11 
15 31 84 9 80 5 64 11 72 5 60 20 
14 32 80 11 80 6 64 11 96 5 88 16 
15 33 80 11 48 5 52 8 76 6 76 18 
14 34 84 5 84 5 92 8 92 5 80 14 
15 35 92 liD 92 4 80 7 80 5 96 13 
17 36 100 6 80 4 64 5 84 7 80 10 
16 37 96 - 6 100 5 92 10 76 5 88 16 
15 38 96 4 96 5 88 7 80 5 96 20 
2U~ 
AGES AP SP MP SDP LDP 
YRS. NO. SCORE TIME SCORE TIME SCORE TIME SCORE TIME SCORE TIME 
15 39 96 8 88 5 72 4 72 4 76 10 
14 40 100 7 90 5 88 11 88 6 84 16 
15 41 96 7 96 5 84 10 84 6 84 20 
15 42 88 8 80 7 76 11 76 7 10 5 
1•6 43 92 5 80 •5 80 6 92 5 96 8 
15 44 72 9 60 5 56 11 76 6 72 12 
14 45 76 5 72 7 60 12 60 5 64 16 
15 46 84 5 72 7 92 6 76 5 72 16 
15 47 82 6 72 5 84 8 84 5 72 13 
15 48 100 7 100 4 96 7 12 5 92 15 
15 49 100 6 100 4 100 8 100 4 96 13 
14 50 96 9 92 4 88 8 88 4 76 10 
. \ 
•' . \ 
I \.! \ 
• 
Table XLIX:- Showing the distribution of scores, 
in relation to the time in minutes, on the Wilson 
process tests · in addition and multiplication given in 
October, 1939, of the fifty pupils of the twelfth grade 
in the College Course in High School L. The ages and 
numbers indicating the different pupils are shown at 
the left. 
COLLEGE - GRADE XII 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
18 1 96 6 96 .,., 
17 2 88 8 76 10 
18 3 96 3 80 8 
17 4 84 4 84 5 
18 5 80 4 84 6 
17 6 96 7 88 9 
16 7 88 7 80 11 
17 8 88 4 88 9 
16 9 84 7 80 14 
17 10 80 4 92 8 
17 11 96 7 84 7 
17 12 72 7 88 9 
17 13 92 3 80 5 
17 14 88 4 96 8 
18 15 96 6 88 6 
17 16 88 4 96 6 
18 17 96 1 68 9 
18 18 84 10 80 ;9 
17 19 96 4 96 6 
17 20 92 6 68 10 
16 21 88 4 92 7 
17 22 92 5 84 7 
19 23 88 5 92 6 
17 24 84 8 84 11 
16 25 100 4 84 7 
17 26 92 4 84 9 
16 27 96 5 96 . 7 
17 28 88 7 96 .,., 
17 29 92 7 84 10 
18 30 100 3 92 8 
18 31 92 6 84 8 
16 32 72 6 84 8 
18 33 92 5 92 5 
16 34 92 8 92 13 
17 35 92 6 100 9 
16 36 88 7 84 7 
16 37 92 3 96 7 
17 38 52 5 36 11 
17 40 100 5 88 5 
17 41 68 8 76 7 
AGES ADDITION MULTIPLICATION 
YRS . NO. SCORE TDIIE SCORE . TIME 
16 42 92 6 80 11 
18 43 84 5 36 12 
1'7 44 84 5 88 6 
1'7 45 92 6 92 10 
16 46 92 4 88 6 
18. 4'7 88 5 40 8 
1'7 48 92 6 92 10 
16 49 88 '7 84 8 
18 50 96 5 96 6 
Table XLXX, read horizontically , shows that 
pupil #1 , an eighteen year old student 1.n the 
twelfth grade in the College Course, ~chiev~d a score 
of 96 i n 6 minutes on the AP and 96 in '7 minutes on 
the MP test. 
All other tables are read in a similar manner. 
2!1.4 
Table L:~ Showing the distribution of scores 
in relation to the time in minutes, on the Wilson 
process tests in · addition and multiplication, given 
in October, 1939, of the fifty pupils of Grade XII 
in the Citizenship Course in High School L. The 
.. ages and nmabers indicating the different pupils 
are shown at the left. 
CITIZENSHIP - · GRADE XII 
.AGES .ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
17 1 100 6 92 11 
18 2 100 5 80 11 
17 ' 3 88 7 92 9 
19 4 96 6 80 10 
17 5 88 9 64 17 
16 6 100 6 84 8 
19 7 92 7 76 12 
19 8 80 8 ' 72 10 
19 9 96 8 76 11 
18 10 96 6 48 9 
18 11 96 5 92 9 
18 12 88 6 80 8 
16 13 80 7 72 9 
16 14 80 10 12 15 
17 15 84 10 76 20 
17 16 80 9 60 14 
18 17 96 8 96 9 
18 18 84 7 68 7 
16 19 80 6 84 8 
18 20 92 6 64 9 
17 21 96 6 96 8 
18 22 92 6 88 8 
17 23 92 8 52 8 
17 24 96 6 96 6 
16 25 88 6 52 7 
16 26 88 8 68 13 
16 27 96 6 60 10 
18 28 100 6 100 8 
18 29 80 8 84 10 
18 30 84 7 88 9 
17 .31 96 4 64 9 
16 32 100 5 92 6 
15 33 96 5 84 6 ,..., 15 34 88 9 48 11 
16 35 92 7 84 10 
15 36 96 6 ' 56 8 
15 37 96 4 84 6 
16 38 88 7 64 7 
17 39 92 8 72 9 
16 40 100 4 76 7 
1-\ 1 
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AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
16 41 80 4 80 7 
15 42 92 4 72 5 
• 
15 43 96 5 92 6 
18 44 88 7 72 8 
19 45 84 4 84 7 
17 46 68 6 60 9 
17 47 80 6 20 10 
17 48 96 5 80 10 
15 49 88 5 72 5 
16 50 96 7 64 8 
)\ 
Table LI:- Showing the distribution of scores 
in relation to the time in minutes, on · the Wilson 
process tests in · addition and multiplication, given 
in October, 1939, of the fifty pupils of Grade XII in 
.. 
the Industrial Arts Course in High School L. The 
ages and numbers indicating the different pupils are 
shown at the left. 
INDUSTRIAL ARTS - GRADE XII 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
18 1 96 6 92 11 
18 2 96 7 76 10 
17 3 92 6 96 12 
17 4 92 6 92 8 
19 -5 80 5 68 10 
18 6 96 4 92 6 
17 7 76 6 72 9 
17 8 96 6 92 6 
17 9 92 5 80 8 
17 10 96 5 96 8 
17 11 84 6 64 12 
20 12 84 7 52 15 
19 13 88 10 80 12 
18 14 88 14 56 12 
17 15 88 4 76 8 
17 16 68 5 68 7 
17 17 100 5 84 11 
18 18 88 6 88 6 
17 19 84 5 80 7 
17 20 96 4 80 8 
16 21 88 6 88 12 
18 22 100 5 72 11 
17 23 96 10 76 7 
17 24 96 8 80 10 
16 25 96 5 60 9 
18 26 9.6 5 72 11 
18 27 80 15 . 84 15 
18 28 88 9 64 12 
17 29 96 6 88 10 
19 30 96 7 84 11 
18 31 40 10 84 15 
17 32 76 10 64 13 
~ 18 33 92 10 88 15 17 34 96 6 92 10 
- 17 35 84 4 88 8 
18 36 92 9 96 6 
17 37 80 7 72 8 
16 38 88 6 64 9 
lo 39 84 9 88 9 
2lgs 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
1'7 40 56 '7 '76 10 
.. 
18 41 68 4 80 9 
1'7 42 88 6 88 8 
19 43 80 6 52 9 
1'7 44 68 '7 84 8 
1'7 45 100 5 84 11 
1'7 46 100 4 100 6 
18 4'7 92 5 '76 6 
18 48 100 6 92 8 
18 49 100 '7 88 9 
18 50 88 5 '76 10 
Table LII:• Showing the distribution of scores 
in relation to the time in minutes on the Wilson 
process tests inaddition and multiplication, given 
in October, 1939, -of the fifty pupils 6f Grade XI 
in the College Course in High School L~ The ages 
• 
and numbers indicating the different pupils are 
shown at the left. 
COLLEGE - GRADE XI 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
16 1 88 5 68 8 
16 2 84 7 76 6 
16 3 88 5 52 10 
16 4 72 5 48 10 
16 5 88 7 72 6 
15 6 84 5 92 13 
16 ' 7 100 2 92 5 
16 8 100 5 96 8 
16 9 88 5 96 8 
15 10 88 6 80 6 
16 11 96 9 88 9 
15 12 88 7 96 7 
16 13 80 6 92 7 
15 14 92 5 84 7 
16 15 96 5 80 5 
16 16 84 5 96 7 
16 17 96 7 76 8 
16 18 100 3 100 6 
16 19 96 5 84 7 
17 20 92 5 92 10 
16 21 96 2 100 9-
16 22 88 5 88 6 
16 23 100 4 84 10 
15 24 88 8 76 4 
15 25 96 4 84 8 
16 26 100 3 92 7 
16 27 100 8 96 9 
16 28 92 6 92 9 
16 29 92 5 96 7 
15 30 92 14 88 9 
19 31 76 6 56 7 
15 32 84 7 76 9 
17 33 84 5 44 15 
16 34 100 6 96 11 
15 35 100 5 60 15 
17 36 88 6 52 15 
15 37 84 7 80 11 
15 38 92 5 92 11 
17 39 92 6 92 10 
16 40 72 1~ 72 10 
16 41 72 9 56 12 
16 42 84 5 88 8 
'J I -1 
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AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
15 43 92 8 72 7 
• 
15 44 60 8 •56 4 
16 45 44 10 56 11 
16 46 100 3 88 2 
15 47 84 5 64 9 
16 48 88 6 72 12 
16 49 88 6 84 8 
16 50 100 4 92 6 
I ) 
Table LII:• Showing the distribut ion of scores 
in relation to the time in minutes on the Wilson 
process tests in addition and multiplication, given 
in October, 1939, of the twenty-five pupils of 
• 
Grade XI in the Citizenship Course in High School 
L. The ages and numbers indicating the different 
pupils are shown at the left. 
CITIZENSHIP - GRADE XI 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
1'7 1 100 5 52 '7 
1'7 2 92 5 60 '7 
15 3 80 '7 88 11 
16 4 100 '7 '76 '7 
16 5 92 4 92 '7 
16 6 92 4 84 5 
15 7 96 3 80 5 
13 8 96 6 84 8 
15 9 92 4 88 6 
15 10 96 8 88 6 
1'7 11 96 6 36 9 
16 12 68 10 '72 5 
1'7 13 '72 6 80 7 
16 14 100 5 72 7 
1'7 15 96 5 72 10 
19 16 96 9 32 14 
1'7 1'7 84 6 96 10 
16 18 92 8 88 12 
19 19 92 '7 68 8 
16 20 92 5 92 10 
16 21 84 5 80 8 
1'7 22 84 5 80 8 
16 23 80 6 80 5 
16 24 88 9 100 5 
15 25 88 5 84 5 
..,_ \ 
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Table LIV:- Showing the distribution of scores, 
in relation to the time -in minutes ·on the Wilsori 
process tests in addition and multiplication, given 
in October, 1939, of the fifty pupils of Grade -XI 
• 
in the Industrial Arts Course in High School L. The 
ages and numbers indicating the different pupils are 
shown at the left. 
INDUSTRIAL ARTS - GRADE XI 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
16 1 96 7 96 12 
15 2 92 6 76 14 
17 3 64 10 68 9 
16 4 100 5 92 11 
16 5 92 11 60 7 
17 6 96 5 92 8 
17 7 92 6 88 10 
16 8 92 6 84 10 
17 9 92 6 84 11 
16 10 92 5 88 5 
16 11 100 6 88 7 
17 12 100 8 84 11 
17 13 84 5 88 8 
17 14 96 9 92 16 
17 15 96 8 100 15 -
16 16 84 8 60 13 
16 17 100 7 96 14 
16 18 92 5 100 1:3 
16 19 88 9 72 13 
17 20 92 7 84 15 
16 21 88 9 88 13 
17 22 92 6 84 13 
16 23 88 12 68 10 
17 24 96 7 96 13 
15 25 92 7 96 12 
16 26 100 4 96 10 
15 27 100 6 84 10 
16 28 92 6 92 12 
16 29 100 7 96 12 
17 30 76 8 96 ].3 
16 3]. 84 7 92 10 
15 32 100 4 96 9 
• 
16 33 96 6 84 7 
16 34 100 5 88 10 
1.6 35 72 7 52 8 
16 36 96 5 88 9 
16 37 96 5 96 8 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
16 38 92 4 88 8 
• 
17 39 100 4 100 5 
16 40 96 15 78 16 
16 41 100 10 100 11 
17 42 100 6 92 8 
17 43 96 10 92 12 
16 44 100 10 96 9 
16 45 40 9 40 13 
17 46 76 8 '76 12 
18 47 84 8 40 14 
17 48 64 12 44 12 
18 49 92 10 32 21 
16 50 84 10 60 10 
1 
'1 l ) 
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Table LV:- Showing the distribution of scores 
in . relation to the time in minutes on the Wilson 
process tests · in ·addition andmultiplication, given 
in October, 1939, of the fifty pupils of Grade X in 
.. 
the College Course in High School L. The ages and 
numbers indicating the different pupils are shown 
at the l eft. 
COLLEGE - GRADE X 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
14 1 100 5 100 9 
15 2 96 6 100 7 
15 3 100 8 96 11 
14 4 . 96 6 100 7 
14 5 96 7 100 10 
15 6 96 6 100 14 
15 7 100 5 92 8 
15 8 92 3 100 8 
17 9 92 7 100 9 
15 10 100 7 84 10 
14 11 100 9 84 14 
14 12 96 g 96 10 ·. 
15 13 92 7 92 7 
15 14 96 8 92 14 
14 15 92 2 92 5 
16 16 92 7 92 11 
16 17 96 8 92 11 
15 18 92 10 92 11 
15 19 92 9 92 10 
14 20 96 7 84 10 
16 21 96 5 84 9 
15 22 88 13 92 11 
15 23 92 4 88 8 
14 24 88 5 92 8 
14 25 92 6 88 7 
14 26 92 8 88 11 
14 27 84 8 92 11 
16 28 92 8 84 11 
15 29 92 5 84 10 
15 30 . 92 6 84 8 
14 31 88 7 88 11 
15 32 92 9 76 10 
16 33 92 4 76 8 
• 15 34 92 5 76 9 14 35 88 11 84 13 
15 36 96 7 64 11 
15 37 92 8 72 12 
18 38 92 7 64 10 
14 39 88 10 84 10 
2!'5 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
. , 
15 40 92 9 64 14 
15 41 84 11 76 16 
15 42 84 6 72 9 
.. 16 43 80 10 76 7 
16 44 80 9 72 8 
16 45 80 7 76 11 
15 46 84 6 68 15 
15 47 80 10 68 14 
16 48 88 10 76 9 
16 49 64 10 56 15 
15 50 88 9 72 14 
• 
Table LVI:~ Showing the distrioution of scores 
in relation to the time -in minutes on the Wilson 
process tests ' in ·addition and multiplication;given 
in October, 1939, of the twenty-five pupils of 
4- Grade X in the Citizenship Course in High School L. The ages and numbers indicating the different pupils 
are shown at the left. 
CITIZENSHIP - GRADE X 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
16 1 96 8 48 9 
15 2 96 5 88 6 
16 3 100 5 84 7 
16 4 100 8 84 II 
15 5 96 9 72 11 
15 6 92 11 36 15 
16 7 88 8 72 15 
16 8 88 12 · 48 14 
18 9 88 8 72 15 
16 10 88 6 60 16 
16 11 92 16 60 15 
17 12 84 7 72 14 
17 13 76 7 52 16 
16 14 88 8 100 11 
14 15 88 5 72 7 
15 16 100 6 96 5 
15 17 96 4 96 10 
15 18 92 9 88 10 
16 19 96 6 84 7 
14 20 92 4 88 5 
16 21 92 9 80 12 
15 22 84 7 88 8 
15 23 88 3 92 6 
15 24 96 5 88 9 
15 25 88 8 56 9 
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Table LVII:- Showing the distribution of scores 
in relation to the time in minutes on the Wils on 
process tests in · addition and multiplication, given 
in October, 1939, of the fifty pupils of Grade X in 
t he I~dustrial Arts Course in High School L~ The 
-::-,. ages and numbers indica ting the different pupils are 
.. shown at the left. 
INDUSTRIAL ARTS GRADE X 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TIME 
15 1 96 5 76 7 
15 2 96 5 64 6 
16 3 100 '7 76 9 
16 4 92 4 72 8 
16 5 84 1·3 84 12 
16 6 92 5 76 11 
17 7 84 8 80 8 
16 8 88 6 96 10 
14 9 92 6 92 7 
16 10 92 7 88 9 
15 11 92 10 80 10 
15 12 92 7 96 10 
15 13 76 8 64 10 
14 14 92 7 84 9 
16 15 88 6 72 9 
14 16 84 6 84 17 
14 17 92 6 92 10 
16 18 96 5 96 7 
16 19 96 5 88 7 
16 20 92 4 84 7 
16 21 84 8 72 14 
15 22 96 8 88 13 
15 23 80 10 . 68 15 
16 24 96 11 92 14 
15 25 92 9 72 14 
17 26 96 5 88 16 
16 27 88 8 76 16 
16 . 28 68 5 72 15 
16 . 29 92 7 80 11 
16 30 . 80 6 32 13 
17 31 72 6 84 9 
17 32 92 7 76 10 
16 33 88 9 88 20 
... 
16 34 52 6 48 11 
15 35 96 10 96 5 
17 36 84 8 88 5 
16 37 100 7 96 8 
AGES ADDITION MULTIPLICATION 
YRS. NO. SCORE TIME SCORE TDiiE 
• 
15 38 92 6 96 7 
1'5 39 88 5 84 7 
15 40 96 5 96 10 
15 41 88 6 88 10 
16 42 92 6 84 12 
14 43 92 9 64 8 
15 44 100 7 96 II 
15 45 80 8 84 11 
16 46 80 8 88 7 
15 47 64 10 80 10 
16 48 80 9 76 11 
17 49 92 10 80 10 
16 .PO 88 9 64 9 
.. 
<. 
. l 
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APPENDIX B 
COPIES OF TESTS USED 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Test A P Addition Process Step Difficulties 
Name ________ Age Grade ____ Bui). d ing _____ .c it y _______ _ 
To the Pupil: Add throughout this test. 
• 
If you hesitate, place a check ( ~ ) • 
If you coun t, doubl e c heck · f1h / ). 
Note time , whe~ you start ___ : when you stop ___ _ 
(a) (b ) ( c ) 
4 "2 
3 6 
2 4 
6 7 5 3 9 4 7 5 7 9 6 2 
8 5 4 9 7 8 6 •. 8 0 6 3 4 
-
--- -- -- -- - -
( e ) (f) ( g ) (h) ( i ) ( j ) 
2 , 
0 
:7 I 3 
1 1 3 2 1 3 1 50 ~ 4 3 
0 4 1 3 2 I 2 7 . 5 
5 2 3 2 3 2 1 40 3 0 0 
3 1 2 1 3 1 2 7 0 1 1 0 
-- -- --
( 1) (m) (n) ( o ) (p) (q) 
7 8 7 6 
I 6 4 9 8 
3 5 5 6 1 4 3 6 7 9 7 73 
4 7 3 2 2 7 2 9 2 9 8 9 4 6 
4 6 8 3 9 4 7 6 8 . 1 9 8 7 8 74 
-- --
( s ) ( t ) (u ) (v ) ( w) ( x) 
$7 6.4 5 
$5 6.5 4 8 1.8 7 
7 8 $1.2 0 $3.7 9 4 9.5 3 $ .1 7 5 8.4 6 
9 6 .54 8.9 4 4 4.8 6 5.3 7 5 6.5 8 ~ 8 6.6 5 3.4 8 6 4.0 2 2.3 7 4 6.7 9 
7 0 9.5 0 .8 6 8 1.3 2 6.7 5 3 7.4 9 
4 6 2.1 7 3.9 5 · 4 4.0 5 4.8 6 8 8.0 0 
--
( d ) 
2 
5 
6 
0 
3 
-
( k) 
"0 {58 
1 0 1 
4 0 0 
(r ) 
6 0 
7 8 
8 4 
55 
8 5 
--
( y) 
$ .55 
5.3 9 
4.8 7 
2.0 9 
9.7 5 
The score is the number right times 4 Score _________ ___ 
Time __________ _ 
Copyright, 1936 by Guy M. Wilson. All rig h t s r e s erve d . 
Reprinted by Permission of the Author. 
Analysis of Errors-Ad.di tion · 
Place a check or mark for each error observed. Use blank lines below for noting 
other observed errors. 
1. Primary combtna ti ons missed 
2. Upper decade facts missed 
···· ··········· ······· ·········· 3. Counting, evidence of 
························· ··· ···· 
4. Reading numbers incorrectly 
5. Can't keep unseen addend s in mind 
· ......... .. ............ ...... . . 
6 . Gets lost in column work above ··'·· ··· · fi gures 
··· ··· ·· ···· ···· ······· ··· ······ 
7. Omits a ddends adding 
8 . Confused by zeros 
9. Gaps cause trouble 
10. Skips about in a dding 
11. Facts come slowly, hesitatingly 
12. Skip s about for easy groupings 
13. Reverses digits in put ttng down answer 
14. Omits one of two-figure sum for left-hand column 
15. Is bothered by dollar sign and decimal point 
1 6 . Fails to carry 
17. Carries wrong digit 
18 . Places carried number as extra in answe r 
1 9 . Carries wrong amount, too many or too few 
20 . Carries when there is nothing to carry 
21. Subtracts instead of adding 
22. Has no r egular habit, proceeding differently each 
····· ···· ·· ·· ···· ··········· ···· 
time 
23 . Fails to observe column position 
24 . Derive s unknown combination from known one 
25. ······· ···· ··· ·· .... .... .. ............... ....... .... ... .... ..... ....... .. ........ ..... .... ...... ....... ... ... .. ..... ... . ·· ······· ·················· ·· ··· 
. ... ..... .... , / ............... . . 
2 6 . ······ ··· ···· ··· ····· ····· ···· ···· ······ ·· ·· ···· ······ ···· ··· ···· ··· ······· ··· ··········· ···· ·· ··· ····· ·· ·· ·· ···· ········· 
2 7. . ... .. ... ... ..... ... ......... .. ... ... ... .... ........ ....... ....... ..... .. ... ............... ... ...... ...... .... . . 
2 8 . ······ ·· ···· ····· ···· ············· ······ ··· ···· ······ ···· ··· ·· .. ............ .. .. .. ... .. ......... . ... ................ . 
SC ORE Any score less than 100 calls for corrective work. Find your errors and 
card the facts missed. 
TIME If the time is too long it indicates unsatisfactory habits of work. For 
this test, the time should not be greater than: 
20 minutes in grade 3 ; better if only 10 mintues. 
15 minutes in grade 4 ; better if only 8 minutes. 
15 minutes in grade 5; better if only 6 minutes. 
12 minutes in grade 6; better if only 5 minutes. 
THE VITLSON -INVENTORY AND DIAGNOSTIC TESTS I IN ARITIDlETIC 
Test S P Subtraction Process Step Difficulties 
Name _________ Age ____ Grade ___ Building, _____ City __________ _ 
To t he Pupil: 
• 
Subtract i n this test. 
If y ou hes i tate, place a check (~). 
If y ou count, double check (.JJ). 
Note time when you start ___ _ when you stop ___ _ 
~( a_) ____________________________________ ~(b~) - ---------------------------~ 
(c) 
8 7 9 5 8 7 9 7 6 9 
_:]_ _Q_ _l_ _Q_ _L _1_ _6 _ _1_ _Q_ ..JL.. 
6 7 8 3 7 3 7 8 6 4 5 8 9 8 4 2 5 
5 l 4 2 6 2 2 6 3 2 3 1 5 8 3 2 5 
10 14 17 10 13 15 12 11 13 
6 5 8 4 5 7 3 2 7 
(d) 
8 4 7 3 6 9 2 1 3 2 2 1 1 3 3 
3 4 3 3 6 6 2 9 g 7 7 6 6 
(e) (f) (g ) (h) (i ) (j) (k) 
1 1 8 9 7 5 5 8 4 2 8 2 7 1 5 6 0 0 3 4 5 4 4 8 2 9 
4 5 3 3 0 0 9 1 2 0 2 3 6 1 4 0 0 9 1 6 5 7 
( 1) (m) (n) (o) (p) (q ) (r) 
9 2 6 1 5 3 4 1 1 4 0 0 4 7 0 0 7 8 4 9 1 5 0 9 8 1 4 9 1 
4 7 8 0 2 1 8 6 1 2 5 4 1 4 3 2 1 9 9 1 8 0 2 0 8 . 4 3 
(s) ( t ) ( u ) (v) (w) (x ) (y ) 
... 
$5.0 1'·5 $8.1 <'':2 ~~ 1 1 3 0 2 1 2 7 6 0 'fi; 5.4 0 0 ": I 5.1 0 v 4.0 0 
8 0 4 8 9 7 1.5 1 4 2.2 5 5. 9 8 1 7.0 5 9 . 9 8 
-
The s core i s t he number right time s 4. Score 
------
Time 
---------------
Copyright, 1936 by Guy M. Wilson All rights reserved 
-·-
I 
'l'HE WILSON ·INVENTORY Al'JD DIAGNOS.TIC '1ES1'S 
IN ARITHMETIC 
Tes t M P l11u1 t i [:)l icat ion Process Step Difficulties 
}~a~ne -.. .. • .. ~ ~ . . "1 Ag9 . . . .... Grl r:t.J.e .... .. .... BtJ.i ld:lr..f; ..... .. . ~C j_ty ~ .. . -. ., .--.. --- -
To the Pupil : I n this test, wu1tiply . · , / 
If you hesitate, plac~ a check(.v) ~/( 
If you count or say t he t abl es , doub l e clleckv<;J) 
(a) 
Note time when you st art. " . .. . . ; wh en you f ini sh. • , . 
·--. - - . --- -- - -- - ---- - ---- - - - --- --- ----- ... .. . . . . . ------ -- ·--- ·--- ---- -. -- ---- . 
8 7 4 2 6 7 3 2 8 6 
6 3 9 7 4 5 ~ 3 4 7 
-- -- -- - -'- ---
$ 3.65 
r 
0 
: (c) 
. -.. .. - - - ~ ~ - - . - -- - - - - - .. -
' (d) 
5 0~ ' 
1.-. 
v 
$8 . 05 
____ _]_ 
' • • - - • - • - - - - - .. •• - - - - - .. - .. .. - • - .. - - • - • • - - - - • - - - - ~ - - - - - • - - - • - • - - - • - • - - • 1,.. • 
( e ) 
6 4 7 4 l 3 ? 0 8 1 
0 ~ g t 1 ~ 2 3 9 8 
- -=-- - - -· - -- --- -- .:- .:._ -
; I ..f\) : \ -~ 
. 
·' $ 7·49 
b j 
' ' 
( g ) 
$) .90 
10 : 
(h ) 
~ ~ 'J O 9'-+ ( • J 
i r 
.,.. 
-,- -~ . .. - - . --... -- ·- • • ' • • • .. • • • • " '" • • • • • • • • o • ' • '• • • 'T • • • • • • • • • • • • • • • • • o · ,. ~ • • - ' "I ., • ~ • - • • • • • • • • • • • • • • I • •· • • • • • • • .. • • • 
. ·- -- ··-
( i) 
71 
17 
. • ....... .. . .: .. ...... . .... .. 
( 0 ) 
( j ) 
362 
21 
. ' ' 
;( k ( 
93 
!i-7 
' ., 
;(1) : (m) ~ ( n) 
. ' 
. 
' 
' 
' ' . 
$7 ~-7.0 
.. ./ 
29 
: (p·)· · ·--· · · · --- -~(~) ~···---- ·· · :(;) · · · · - -- ·----- -- ··( ·~ -) -- _ .. ..... .. ;. ( ·~) · ·· 
693 ; 445 154 7D S1 
_ jloo ! 30S __?J_Q . :r: ,""J~ 
i ~w ) 
: / .. 
5302 
§05 
.. . 
(X) 
I . 
17 2,4 
-· /' 7 ~ - ;---. 
' '-
---"'--· 
. ' 
' 
$650 . 
-~20 
( y ) 
542 
2100 
' 
' 
' I 
' 
' 
I 
I 
. 
., 
- - - . - . -~ 
' ~
. 
' 
. 
I 
. 
. 
~ .. . ... .. .. ... .. ... .. .... - ' ... .. - .... .. ... .. ..... .. ... I'! ... . .. .. .. ... ..... ~ .. .. ':" .... ..... ., "' .... ..1 • "' -.... .. - ..... .. - ...... ! ... - - - ... ... "' ... - .. - .. - . -- ..... .. ·' .. .. - ~ - .. - .. - - ... - - - - - - -- - - - - -- _, . 
The score is the number ri.gh:t times 4 . 
Permission Granted 
I Sc ore -·-- -.. ·-:..... .: .. _, __ -
·T i:ne .. - ...... --··-·-- ·-.. .. .. --· 
~ 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC . 
TestS D P Short Division Process Step Difficulties 
Name _______________ Age _______ Grade ________ Buil d ing _________ City ______________ _ 
To the Pupil: This is a test in Short Divison 
If you hesitate , place a c heck ( V) • 
If you count or say tables , d oub l e check (vl/ ) . • 
Di v ide: Note time when you start _____ : when y ou f inish ____ _ 
(a) (b) 
9 ) 3 6 5 ) 45 9 ) 8 1 6 ) 2 4 9 ) 2 7 5 ) 4 9 8 ) 7 4 ) 3 7 
8 ) 7 2 3 ) $ I 5 9 ) 4 5 2 ) I 6 9 ) 0 7 ) 3 6 ) 2 0 
(c) (d) (e) (f) (g) 
6 ) 3 0 6 9 ) 54 9 7 ) 4 9 7 3 ) 964 5 ) $ 1 52 . 
(h) (i) (j) (k) (I) 
8) 4 0 9 7 ) I 6 I 9 ) 6 4 8 8 ) 6584 4)994 
(m) (n) (o) (p) (q) 
2 ) 2 3 2 7 ) 6 3 1 6 )3 6042 4 ) 28012 8 ) 4808 
(r) (s) (t) (u) (v) 
4 ) 40I6 3 ) I 3 8 2 7 7 ) 47978 5 ) $ 2 5 5 . 1 0 4 ) 640I4 
<w> (x) (y) 
... 
6 ) I68056 7 ) 2803 8 ) 6402 
The score is the number right times 4 Score ________________ ___ 
Time __________________ _ 
Copyri~ht, 1936 by Guy M. Wilson. All rights reserved. 
Reprinted by Permission of the Author. 
ANALYSIS OF ERRORS- SHORT DIVISION 
For each error made in the test, there should be a tally entered in the right place on this 
plan. 
1. Mistakes in primary division facts O's .. .... .. . , 1's .... . . . . . 
2's .... . . .. . , 3's ... ...... , 4's .... .. .. . , 5's .. . ..... . , 6's ... .. . . . . 
7's .. . ... . . . , 8's ..... .. . , 9's .... ... . 
2. Complete ignorance of process of division 
3. Used a dividend digit twice 
4. Neglecting a digit of dividend 
5. Failure to divide when partial dividend is equal to divisor 
6. Wrong placing of first quotient figure 
7. Extra figure or zero added at close of quotient for no ap-
p arent reason 
8. Extra figure or zero added within quotient 
9. Carrying to answer a figure in mind, as 37 
48 + 8 = 8, 27 + 3 = 7. 
7 = 7 
10. Did not complete division (as last step) 
11. Failure to bring down a final zero in quotient 
12. Omitting zero in quotient when dividend digit will not 
contain divisor 
13. Zero + by some number = that number or 1 
14. Zero + by some number, nothing placed in quotient 
15. Remainder omitted, at close 
16. Remainder !griored, within problem 
17. Wrote remainders within problem 
18. Using a remainder within a problem larger than divisior 
(quotient figure too small) 
19. 
20 . 
21. 
22. 
23. 
24. 
25 . 
26. 
27. 
28. 
29. 
30. 
Remainder at close larger than divisor 
Subtraction wrong, giving wrong remainder to carry 
' t 
Failure to subtract to get remainder 
Carrying, failure to, in uneven division 
Carrying when division is even 
Errors in multiplication, as shown in having pupil go over 
example orally 
Confused by U.S. money, dollar sign, and decimal point 
Failure to place decimal point or placing it incorrectly 
Inability to check short division 
. .. .. ......... . ..... .... ...... ··- ... . ··· ··· ·· · ·· · ··· ··· ···· · ·· ·· ··· ··· · ·· 
. . ........ .. .. ·· ··· ·· ···· · ········· ··· ··· ···· 
···· ··· ···· ····· ·· 
······ · ······ ··· · ·· ·· ········· ···· ··· ··············· 
·· ···· ··· · ······ · ·· · ·· ······ · ··· ··· 
·········· ·········· ······· ·· ··· ··· 
·· ····· ·· ·· · ····· · ·· ······ ···· ······ 
. ... . .... ..... ... . · - - ·. ~- ••• • .- . - • ••• 0 •• --
·· ·· · ····· · ······· ··· ··•··· ········ · 
················ ·· ····· · ···· ·· 
·· ······· ········· ·················· 
······· ·· 4· · ·· · ···· · ·· · ··· ··· • · ···· 
· ···· · · ····· . .. .... .... ······ 
······ ·· · ··············· 
. ..... ··· ···· · · ···· · ··· · ··· ········ 
... ... .... . ···· ··· ·········· 
···· ··················· ·· ···· ····· ·· 
··· ········· ···· ······ ········· ·· ··· 
····· ······· ·· ···· ·· ··· ·· ······ ···· · 
·· ········· ·· ············ 
····· · ····· · ·· ··· ···· ········ ······· 
.. ...... ....... .. . .. .......... .. .. : 
SCORE Any score less than 100 calls for corrective work. Find your errors and 
card the facts missed. 
TIME If the time is too long it indicates unsatisfactory habits of work. For this test 
the time should not be greater than: 
15 minutes in grade 5; better if only 10 minutes 
12 minutes in grade 6; better if only 8 minutes 
12 minutes in grade 7; better if only 6 minutes 
10 minutes in grade 8; better if only 5 minutes 
.... 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Test L D P Long Division Process Step Difficulties 
Name, ______ _ Age ___ _ Grade, ___ Building _____ City ________ _ 
To the Pupil: This is a test in ~ division. 
Divide: 
3 0)$ 
(a) 
2 8 ) 3 
(f) 
6 3 ) 2 
(k) 
1 4)$ 
(p) 
6 .90 
9 2 
If at any point you do not know what to do, place a check (v) and try 
to note the reason. When the test is over, get your teacher to help 
you on the points that bothered. 
Note time when you start ____ ; when you finish ____ _ 
3 2 ) 3 8 7 2 5 1 ) 5 6 9 3 2 1 ) 6 7 4 9 5 2 ) 1 1 9 8 
(b) (c) (d) (e ) 
6 1 ) 1 9 7 4 4 5)$ 3 1.50 9 1) 3 9 1 5 4 2 ) 1 0 0 8 
(g) (h) (i) (j) 
3 9 4 5 9 ) 1 3 5 7 111 ) 8 9 9 1 131 ) 2 7 5 1 7 4 ) 2 7 4 0 
(l) (m) (n) (o) 
8.40 4 7 ) 4 3 0 0 8 3 )76360 7 0 ) 1 7 4 0 9 8 ) 9 0 1 6 
(q) (r) (s) (t) 
.7 3) 3 3 5 8 1122)135762 3 2)$177.00 2 6h 8 4 6 0 4 5 ) 3 5 5 5 
(u) (v) (w) (x) (y) 
The score is the number right times 4. Score __________ _ Time ___________________ _ 
Copyright, 1936 by Guy M. Wilson All rights reserved 
Analysis of Errors 
For each error made in .the test, there should be a tally entered in the right place on this 
plan. 
l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
n. 
12. 
13. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
Division process not known, or not kept 24. 
in mind, general confusion. 
Division incomplete, all figures of 25. 
dividend not used. 
Division facts not known (table facts) 26. 
Bringing down figures, two figures 27. 
brought down, only one needed. 28. 
Bringing down figures, failure to 
bring down next figure. 29. 
Bringing down figures, wrong figure 30. 
brought down. 
Bringing down figures, dividend 31. 
figure brought down a second time. 
Bringing down figures, annexing zero 32 • . 
or needed figure to dividend, then 
bringing down. 33. 
Divisor put as ,quotient in answer 
Quotient figure too small 34. 
Quotient figure too large 35. 
Quotient figure put over wrohg 
dividend figure 36. 
Quotient, wrong figure in quotient, 
but right multiplier used. 37. 
Quotient, putting any figure in 
quotient, but making last product 38. 
equal last partial dividend. 
Quotient, not obtaining last quotient 39. 
figure. 
Quotient, last figure when zero, 40. 
not set down. 
Partial dividend, larger than divisor, 41. 
used, giving an extra figure in quotient. __ 
Remainder, failure to subtract to get 42. 
final remainder. 
Remainder, not expressed in answer. 43. 
Remainder, extra figure put in remainder. __ 
Remainder, expressing remainder as frac- 44. 
tion and not reducing. 45. 
Remainder, not using a final zero, which 46. 
~orms part of remainder. 
Zero omitted between figures 
of quotient. 
Zero omitted at end of . 
quotient. 
Zero within dividend ignored. 
Final zero in dividend ignored. ____ _ 
Confused by dollar sign and 
decimal point. 
Inability to check the answer. 
Subtraction facts 0 to 9 (no 
borrowing). 
Subtraction facts 10 - 19 
(borrowing) • 
Decreasing next figure, 
although no borrowing. 
Not decreasing next figure 
for one borrowed. 
Borrowing when unnecessary. 
Not completing final (left 
hand) subtraction. 
l'Iultiplication facts, no 
carrying (other than 0). 
Multiplication errors, when 
zero is invol~ed. 
Multiplication errors, with 
carrying. 
Failure to carry in multi-
p lying. 
Multiplication, carrying 
when there is none to carry. 
Repeating parts of multi-
plication table. 
Not completing multiplication 
missing one figure. 
Correct figure in quotient, 
but not used in multiplying. 
23. Remainder, larger than divisor. 
Score Any score less than 100 calls for corrective work. Find your errors and card th~ 
facts missed. 
Time If the time is too long it indicates unsatisfactory habits of work. For this 
test, the time should not be greater than: 
40 minutes in grade 5· , better if only 20 minutes. 
30 minutes in grade 6; better if only 20 minutes. 
20 minutes in grade 7· , better if only 15 minutes. 
18 minutes in grade 8; better if only 12 minutes. 
1 
r 
Teacher's Diagnosis 
for pupil _____ _ 
Date of Diagnosis; ___ _ ,~------: 
DIAGNOSTIC CHART 
FOR 
IDUAL DIFFICULTIES 
PROCESSES IN ARITHMETIC 
G. T. Buswell and Lenore John 
Published by the 
· Public School Puhliahinz Ce. 
Bloomington, Illinoie 
Pri.D.ted 1.D V. S; A. 
.-- -----~--- Grade ___ Age: _ __ JQ _ _ _ 
----; Subt. ____ ; Mult. ____ ·; Div. ___ _ 
I 
• Teacher's preliminary Q.-'i~osis _____ ,L_ ________ ~-----------------
ADDITION: (Pia~~,~ check before each habit c-\b -~rved in the pupil's work) 
-- a1 Errors in co binations --a15 Disreg~rded column position 
--a16 Omitte:": one or more digits , 
--a17 Erromiu r eading numbers 
--a18 Drop A back one or more tens 
--a19 Derived u.l:inown combination from familiar one 
--a20 Disregarded olie-1lclrm!?-
--a21 Error in writing answet'"' ,_, 
--a22 Slcipped one or more decade;-
. --a23 Carrying when there was nothiiig to carry 
--a24 Used scratch paper ·. 
--a25 Added in pai~, giving last sum ~answer 
--a26 _Added same digit in two columns 
. ~ .til67 · ~ote carried number in answer . 
· --a28 Ad<mi":same number twice 
-- a2 Counting 
-- a3 Added carried umber last 
. ...., :·· 
-- a4 Forgot to add .ca · ~ :1 number 
-- a5 Repeated work after · artly done 
--- a6. Added carried numL~r ·rregularly 
-- a7 \Wrote number to be cam~:>:!., · · 
-- a8 I rregular procedure in column"' 
-- a9 )Carried wrong number <,~ 
--a10 Grouped two or more numbers 
--all S:r>lits numbers into parts 
--a12 Usea wrong fundamental operation 
--a13 Lost p.lace in column 
--a14 Dependb.<i. on visualization 
Habits not listed above:... 
(Write observation notes on pupil's work in space opposite examples), 
(1) (5) 
5 6 
2 3 6+2= 
- -
3+4= 
(2) (6) 
2 8 52 40 
9 4 13 39 
- -
- -
(3) (7) 
12 13 78 46 
2 5 71 92 
- - - -
(4) (8) 
19 17 3 8 2 9 5 7 
- - 8 9 
2 7 
- -
1 371-Sp 
ADDITION: 
= 
5 '3 7 
8 89 
664 145 203 652 
-
-
"-.._(12)R~1 
~6~8 
--
69 38 
12 84 
532 82 
87 896 
(1b) 
13 8 
7 9 
0 33 
z 8 
-
68 943 
961 128 
= 
~-~-
.--
,..., 
~ :~ 
' <l 
- -~. 
2 
(23) 
1 3 66 587 989 
46 896 
13/1 467 
9.3-618 2 5 
8758785 
1 6 
6 2 
8 7 
1 9 
3 4 
0 9 
7 8 
1 6 
8 6 
4 9 
0 8 
2 4 
2 3 
879 866 
266 969 
498 986 
167 898 
137 449 
817 5134 
7053 73045 
42610 3 
92 227528 
938512 242 
\ 
I 
/ 
SUBTRACTION: (Place a check before each habit observed in the pupil's work) 
-- s1 Errors in combinations 
-- s2 Did not allow for having borrowed 
-- s3 C~unting 
-- s4 Errors due to zero in minuend 
-- s5 Said example backwards 
-- s6 Subtracted minuend from subtrahend 
-- s7 Failed to borrow; gave zero as answer 
-- s8 Added in8tead of subtracted 
.. -- s9 Error in reading 
. -s10 Used same digit in two columns 
--sll Derived unknown from known combination 
--s12 Omitted a column 
--s13 Used trial-and-error addition 
--s14 Split numbers 
-s15 Deducted from minuend when borrowing was not 
necessary 
--s16 Ignored a digit 
-s17 Deducted 2 from minuend after borrowing 
-s18 Error due to minuend and subtrahend digits be-
ing same 
-s19 Used minuend or subtrahend as remainder 
-s20 Reversed digits in remainder 
-s21 Confused process with division or multiplication 
-s22 Skipped one or more decades 
-s23 Increased minuend digit after borrowing 
-s24 Based subtraction on multiplication combination 
Habits not listed above'------------------------------------
(1) (5) 
5 8 36 79 
3 8 21 24 
-
-- -
(2) (6) 
12 10 
6 2 
- -7-1= 
I 
9-0= 
(3) (7) 
19 15 15 19 
2 4 13 12 
- - -
-
(4) (8) 
58 79 
4 3 
- - 59 -2= 
86-4= 
3 
SUBTRACTION: 
(9) (16) 
346 836 624 852 
215 302 193 308 
- -
- -
-(10) (17) 
189 399 431 963 
45 70 162 594 
- -
- -
I 
' 
(11) (18) 
61 75 I 950 507 2 9 376 221 
-
- - -
(12) (19) 
56 42 9546 9653 
4 8 36 8687 2954 
-
- --
--
(13) (20) 
92 42 5941 6805 
64 19 968 978 
-- --
- -
(14) (21 ) 
528 292 132 4 28 823533 
64 84 3 8679. 245838 
- -
(15) (22) 
1067 4498 10000 80030 
237 825 8192 46759 
-- --
4 
Multiplication: (Place a check before each habit observed in the pupil's work) 
-- m1 Errors in combinations 
-- m2 Error in adding the carried number 
-- m3 Wrote rows of zeros 
-- m4 Carried a wrong number 
·-- rn5 Errors in addition 
-- m6 Forgot to carry 
-- m7 Used multiplicand as multiplier 
-- m8 Error in single zero combinations, zero as multi-
plier 
-- m9 Errors due to zero in multiplier 
--m10 Used wrong process-added 
--mll Counted to carry 
--m12 Omitted digit in multiplier 
--m13 Wrote carried number 
--m14 Omitted digit in multiplicand 
--m15 Errors due to zero in multiplicand 
--m16 Error in position of partial products 
--m17 Counted to get multiplication combinations 
--m18 Error in single zero combinations, zero as multi.~ 
plicand 
--m19 Confused products when multiplier had two or 
more digits 
--m20 Repeated part of table 
--m21 Multiplied by adding 
--m22 Did not multiply a digit in multiplicand 
--m23 Based unknown combination on another 
--m24 Errors in reading 
--m25 Omitted digit in product 
--m26 Errors in writing product 
--m27 Errors in carrying into zero 
--m28 Illegible figures 
--m29 Forgot to add partial products 
--m30 Split multiplier 
--m31 Wrote wrong digit of product 
--m32 Multiplied by same digit twice 
--m33 Reversed digits in product 
--m34 Wrote tables 
Habits not listed above--------------- ---------------------
(1) (5) 
4 3 301 1303 
2 3 3 '2 
- - --
--
(2) (6) 
8 6 9X9= 
2 9 
- -
7X8= 
(3) (7) 
44 13 52 91 
2 3 3 7 
-
- - -
(4) (8) 
343 2212 83 34 
2 4 5 4 
-- --
- -
5 
= 
Multiplication: 
102 
9 
(10) 
54 
5 
705 
7 
43 
8 
(ll) 714 0 241 6 
5 
(12) 7 6 0 4 
25: 9 
(13) 
35897 76097 
(14) 
(15) 
97 
12 
2 8 
0 
5 
67 
98 
-
6 
0 
6 
-
52 
30 
769 
80 
8046 
97 
94530 
600 
68 
9878 
7205 
906 
-
9637 
670 
--
---
Multiplication: (Place a check before each habit observed in the pupil's work) 
-- m1 Errors in combinations 
-- m2 Error in adding the carried number 
-- m3 Wrote rows of zeros 
-- m4 Carried a wrong number 
·-- m5 Errors in addition 
-- m6 Forgot to carry 
- - m7 Used multiplicand as multiplier 
-- m8 Error in single zero combinations, zero as multi-
plier 
-- m9 Errors due to zero in multiplier 
--m10 Used wrong process-added 
--mll Counted to carry 
--m12 Omitted digit in multiplier 
--m13 Wrote carried number 
--m14 Omitted digit in multiplicand 
--m15 Errors due to zero in multiplicand 
--m16 Error in position of partial products 
--m17 Counted to get multiplication combinations 
--m18 Error in single zero combinations, zero as multi.-
plicand 
- ·-m19 Confused products when multiplier had two or 
more digits 
--m20 Repeated part of table 
- ·-m21 Multiplied by adding 
--m22 Did not multiply a digit in multiplicand 
--m23 Based unknown combination on another 
--m24 Errors in reading 
--m25 Omitted digit in product 
--m26 Errors in writing product 
--m27 Errors in carrying into zero 
--m28 Illegible figures 
--m29 Forgot to add partial products 
--m30 Split multiplier 
--m31 Wrote wrong digit of product 
--m32 Multiplied by same digit twice 
--m33 Reversed digits in product 
--m34 Wrote tables 
.. HabtiiriiDtlfst'elt·.!!l;_ove ----------------------------------
' 
' 
(1) (5) 
4 3 301 1303 
2 3 3 '2 
-- --
- -
-· 
..... 
--(2) (6) 
8 6 
1 
9X9= 
2 9 
- -
7X8= 
"" 
, .s, (7) 
44 13 52 91 
2 3 3 7 
- -
-
-
(4) (8) 
343 2212 83 34 
2 4 5 4 
--
-- - -
5 
Multiplication: 
(9) (16) 
102 705 52 769 
9 7 30 80 
- - -- -
(10) (17) 
54 43 144 8046 
5 8 25 97 
- -
- --
(11) (18) 
241 7140 5602 94530 
5 6 100 600 
--
- --
,-/ 
..... -.............__.-· 
' 
(12) (19) 
254 7604 53 . 68 
5 9 321 9878 -
-
-- -
- --
. 
I 
-
(20) (13) 
35897 76097 142 7205 
2 8 302 906 
- --
/ 
I 
\ 
(14) (21) 
0 6 512 6498 
5 0 231 987 
- --
-
-
-
(15) (22) 
97 67 225 9637 
12 98 630 670 
- --
- -
6 
Division: (Place a check before each habit observed in the pupil's work) I 
/. 
-- d1 Errors in division combinations 
-- d2 Errors in subtraction 
-- d3 Errors in multiplication 
-- d4 Used remainder larger than divisor 
-- d5 Found quotient by trial multiplication 
-- d6 Neglected to use remainder within problem 
-- d7 Omitted zero resulting from another digit 
-- dB Used wrong operation 
.,_ d9 Omitted digit in dividend 
--dlO Counted to get quotient 
----dll Repeated part of multiplication table 
--d12 Used short division form for long division 
--d13 Wrote remainders within problem 
--d14 Omitted zero resulting from zero in dividend 
--d15 Omitted final remainder 
--d16 Used long division form for short division 
----d17 Counted in subtracting 
----d18 Used too large a product 
--d19 Said example backwards 
----d20 Used remainder without new dividend figure 
----d21 Derived unknown '!Ombination from known one 
----d22 Had right answer .. used wrong one 
----d2-3 Grouped too nm'fiy digits in dividend 
--d24 Error in reading 
----d25 Used dividend or divisor as quotient 
----d26 Found quotient by adding 
----d27 Reversed dividend and divisor 
----d28 Used digits of divisor separately 
----d29 Wrote all remainders at end of problem 
----d30 Misinterpreted table 
----d31 Used digit in dividend twice 
--d32 Used second digit of divisor to find quotient 
----d33 Began dividing at units digit of dividend 
----d34 Split dividend 
--:..d35 Used endings to find quotient 
Habi~ not !~ted above--------------------------------------------------------------------
(1) (5) 
2)8 3)18 3 0 0 -. ...-v ~ --. ~-.-/ ""-~ 
.--. 
6)5 4 2)8 0 4 0 
(2) (6) 
4)16 84 3)12 0 9 
3)18 6 9 8)5 6 0 8 
(3) (7) 
3)693 8+1= 
2)46 6+2= 
(4) (8) 
5)5 2)9 
12)12 5)4 8 
I 
7 
'-~ - . 
Division: 
(9) 
2 3)4 8 3 
3 2)9 9 2 
(10) 
3 ~) 1-=o--=-o..,..o 
9)80000 
(11) 
7)31542 
(12) 
2'..--:) 6;-::1;--;4~0 
(13) 
9)41670 
3)1 7 3 8 5 
(14) 
16)576 
2 5)9 2 5 
(15) 
2ifi491 
3 4fi7fatr4 . 
\ 
• 
(16) 
5'"""') 3=-:5:;-::1;-::5;-;;.6 
8)19 6 50 6 
(:1. 7) 
6)204183 
(18) 
1 7)3 59 
78)62644 
(19) 
3 7)1513 3 
46)231104 
(20) 
400)295600 
530)332840 . 
(21) 
024~ 
395~ 
-.4 
Pupil'• WorkiBheet 
Diagnostic Chart for Fundamental Processes in Arithmetic 
Prepared by G. T. Buawell and Leuore Jolm 
ADD• School Nam£> 
(1) (2) (3} 
15 t1 2 8 12 
2 8 9 4 2 
- - - - -
(4) (5) (6) 
19 17 6+2= 52 
2 9 13 
- - · 
3+4= 
-
(7) (8) ..(9) -
78 46 3 8 53 
71 92 5 7' 8 
- -
8 9 
-
2 7 
- -
(10) (11) (12) 
2+5+1+8= 664 145 35 
203 652 284 
4+9+4+6= - - -
(13) (14) (15) 
69 38 532 82 13 
12 84 87 896 7 
- - - -
5 
I 
-
(16) (17) (18) 
268 943 283 495 34 
961 128 748 778 38 
- - - -
156 
94 
-
(19) (20) (21) 
13 66 9361825 3907598 1 
687 989 8758785 785763 6 
46 896 8 
131 467 1 
- -
3 
0 
7 
1 
8 
' 0 
I 
2 
-
--
(22) (}:.3 )866 (2'f> -.l~A 879 817 l 134 
266 969 7053 73045 
4:98 986 42610 3 
167 898 92 117528 
137 449 938&11 242 
- -
Publiahed by the 
Public School Publiahin, C.. 
. 
Bloomington, Dlinoq 
Printed in 11. S. A. 
13 
5 
-
40 
39 
-
7 
89 
-
601 
78 
-
8 
9 
33 
8 
-
66 
98 
68 
49 
-
6 
2 
7 
I 
4 
9 
8 
6 
6 
9 
8 
4 
3 
-
.. 
~70-4p 
· · : . '. 
SUBTRACT· . 
(1) (2) (3) 
5 8 7-1= 19 15 
·a 8 2 
' - 9-0= - -
-
(4:) (5) (6) 
68 79 36 79 12 10 . 
4 8 21 24 6 2 ... I 
-
- - -
- -
(7) (8) (9) 
15 19 59-2= 34:6 836 
13 12 215 302 
- -
86-4= - -
· -
(10) (11) (12) 
189 399 61 75 56 4:2 
45 70 2 9 48 36 
- - - - -
-
(13) . . (14) (15) 
92 42 528 292 1067 4:498 
64 19 64 84 237 825 
- - - - --
--
I • 
.,. 
(16) ('17} (18) 
624 852 431 963 950 507 
193 308 162 594 376 221 
- - - - - -
(19) (20) . (21) ), ~823533 9546 9663 5941 6805 132428 
8687 2954 968 978 38679 ' 245838 
-- -- -- --
<¥> 10000 
) 
C7 -% ooao 
8192 4:6759 
MULTIPLY: 
(2) (3) . (1) 
' 
3 8 6 44 13 
J 3 2 9 2 3 
- -
- - - -
(4) (5) (6) 
843 2212 801 1308 9X9= 
2 4 3 2 
-- -
--
7X8= 
(7) (8) (9) 
52 91 83 34 102 705 
3 7 5 4 9 7 
- - - - -- --
(10) (11) (12) 
64 43 241 7140 254 7604 
5 8 5 6 5 9 
- - - -- - --
(13) (14) (15) 
35897 76097 0 6 97 67 
2 8 5 0 12 98 
- - - -
(16) (17) (18) 
52 769 144 8046 5602 94530 
30 80 25 97 100 600 
- -- -- -- --
(19) (20) 
'J.-/ 53 68 142 7205 
321 9878 802 906 
- - --
(2ijS I (2)1 
2--3 6498 c.2 s 1 9637 512 225 
231 987 630 670 
- -- - --
. 
. DIVIDE 
(1} . 
2)8 6)54 
(4) 
5)5 12)12 
(7) 
8+1= 
8+2= 
(10) 
3}1000 9)80000 
(13) 
9)41670 3)17385 
(16) 
6)36168 
(18) 
1 7)3 59 
(20) 
400)295600 
_,_r-~ 
·- 073~ 
. 'I -8758 
2350 
3197 
2338 
5917 
4857 
36 
(2) (3) 
3}693 2),6 4)168, 3)1•869 
(5) (6) 
3)18300 2)8 0 4 0 3)12 0 9 8)5 6 0 8 
(8) (9) 
2)9 5)48 23)483 82)992 
. 
(11) (12) 
2}96, 7)31542 2)6140 6)6403 8 
(14) (15) 
16)5 7 8 25)925 21)1491 34)16854 
: 
. 
. 
(17) 
8)196506 6)204183 
(19) 
78)62644 37)15133 46)231104 
(21) 
530)332840 924)58 02 7 2 395)302176 
34~0 Hi4o 1227 2319-- 6794 ___ 3203 ____ 
2462 1247 4319 6794 3293 7917 
9869 3573 2358 5420 7805 4304 
4572 1081 5795 4570 7642 9027 
6420 7805 4314 8028 7803 9975 
6772 9864 1249 8758 2462 1247 
Test No. 2-MULTIPLICATION No. Righ L ....................... _ 
9625 
2~ 
5718 
92 
. 6942 
6123 
64 
58 
7486 
75 
4065 
47 
9027 
89 
[=--=-~--~---·-~=-· - ·-=-··- =----=--~-~==#=/-------···· 
II 
I! 
I 
J 
I! il 
II 
I 
i 
I 
I 
I 
Scale II Score ............................... _ 
For Grades 6, 7 and 8 
Form 1 
Corr ection ........ + 3 3 .... -
Corrected Score ............ _. 
Prtnted tn U. S. A. 
MONROE'S STANDARDIZED GENERAL SURVEY 
ARITHMETIC SCALES 
. Name ....................... ................................................. Boy or Girl. .......................... . 
Age last birthday ................ Next birthday will be .................... , ........... l9 ....... . 
Grade............ Date.................... City .................................. State ....................... . 
School................................ ................ Teacher ................... .. : ............................... . 
Test No. 1-ADDITION No. Right.. ............................ 
7862 6809 8941 5917 6772 7864 1249 
5013 7623 .7910 4814 6028 7883 8975 
1761 5299 9845 9007 6535 8240 9005 
5872 6601 8522 6975 2340 9869 1573 
3739 3496 1046 1227 2319 6794 3203 
8758 2462 1247 4319 6794 3293 7917 
2350 9869 3573 2358 5420 7805 4304 
3197 4572 1081 5795 4570 7642 9027 
2338 6420 7805 4314 8028 7803 9975 
5917 6772 9864 1249 8758 2462 1247 
Test No. 2-MULTIPLICATION No. Right .......................... _ 
4857 5718 6942 4065 
36 92 58 47 
9625 6123 7486 9027 
23 64 75 89 
1253 5376 3786 5492 
38 76 49 53 
14-4p 
8246 
29 
5739 
85 
7593 
64 
2648 
27 
-·-- li _ _ 
-----1------· --- ---------------------------·-- .: --·-. 
I 
,I 
---- -T~ 
I . 
II I 
